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FOREWORD 


Tanners Get-Together (T6T) Is an annual convention 
held at Central Leather Research Institute and attended by 
tanners, leatherware makers, traders, scientists, technologists 
and policy makers from India and abroad. The main theme of 24th 
TGT, to be held from 28th to 30th January 1989, Is "Design, 
Development and Inplant Control for Leather Industry 11 which Is 
very apt in the context of present developments In leather 
industry, not only in India but also in other parts of the 
world. The 24th TGT is being co-sponsored by the Committee on 
Science and Technology in Developing Countries (COSTED). 

TGT-89 Is so structured that there are two technical 
and one scientific (Poster) sessions which deal with 
designs.developments and process controls in leather processing- 
and product sectors. Discussions on footwear have been given 
high importance in TGT-89. The other major events In this TGT 
are, a panel discussion on manpower, marketing and management 
for leather industry, views forum, three special lectures and 
practical demonstrations. 

The first technical session deals with design, 
development and control in leather process technology and 
comprises of five Invited lectures from eminent scientists and 
technologists in the area. The lectures are on the topics: 

* Inplant process control In tanneries 
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* Microprocessor control systems for tannery wet 
operations 

* Biotechnologies for beam-house operations 

* New technologies available for inplant process 
control in tanneries 

* Process technologies with reduced pollution 

The second technical session deals with the design 
development and control in leather products technology and 
comprises of five invited lectures by the noted technologists in 
the field. The lectures are on the following topics: 

* Design* style and fashion in leather Industries 

* Modern concepts in shoe designing 

* Footwear components 

Trends in footwear fabrication 

* Quality control of upper leathers for high fashioned 
shoes 

Manpower, management and marketing needs in leather/ 
products sector will be discussed in panel discussion on 30th 
January 1989. Many important issues would be dealt with in the 
panel discussion with Shri TS Vijayaraghavan, Joint Secretary, 
Ministry of Commerce, Government of India in the Chair. 

R&D perspectives in CLRI is to be necessarily geared 
to the current and Immediate needs of the Industry. Therefore, 
CLRI has sought industry's view point in TGT through a separate 
session.. 

TGT-89 has the distinction of hosting three Important 
special lectures, viz. 
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* Nayudamma Science Foundation Lecture 

* Nayudamma Memorial Lecture 

* BN Das Memorial Lecture 

A series of demonstration programmes is included in 
TGT-89 to enable leading manufacturers of leather, chemicals and 
computer software to enable show-hows for a new range of 
technologies/techniques/products. The poster session mainly 
brings out recent research findings and other technological 
developments in the leather and allied fields even in early 
stages of R&D. 

This proceedings brings out a compilation of the full 
text of the invited lectures received and abstracts of the 
papers to be presented during the poster session. Further this 
preprint will serve also as a ready reckoner to the users and 
provides other relevant information on various leather 
auxiliaries and chemicals. 


The TGT has traditionally provided an opportunity for the 
tanners and scientists to exchange views, renew contacts and 


impress jointly on the policy makers to evolve suitable measures 
for the overall promotion of the Indian leather industry. The 
TGT-89 aims, in addition, further strengthening of institute- 


industry linkages. 



28 January 1989 


Dr.R.B. Mitra 
Director 
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LEATHER PROCESS TECHNOLOGY 



INPLANT PROCESS CONTROL IN TANNERIES 

Dr- HEINZ PETER GERMANN 
(Westdeutsche Gerberschule,. FRG) 


There are four main arguments for the improve¬ 
ment of process control in tanneries today * 

- rationalization 

- ensuring of high quality 

- safety at the place of work 

- and reducing the pollution of the environment. 

Measuring the essential process parameters is the 
first step in process control. Only a correct determination 
of the parameters like pH and temperature makes it possible, 
to intervene in the process, either manually or automatically. 

Regarding the technique of measurement we have 

to consider 

- single point parameter checks, carried out only if a para¬ 
meter is just required > 

- and a continuous check, which is running throughout the 
process or in short intervals and which is the first step 
in complete automation. 

Data indication is accomplished either by a direct 
-reading instrument, which gives only actual data, or the 
more favourable graph-recorder, which allows to retrace an 
error in the process upto the beginning. 

The advantages of digital data indication are 
easy reading and computer processing. 

The precision of any data indication must be 
appropriate to the requirements. 



For example, there is no sense In indicating 
pH to a hundredth in a process, where a pH variation to 
a tenth does not influence the quality of the product at 
all. 


In case of the wet-processing steps in leather 
manufacturing (e.g. tanning, wet-finishing) the control 
and correction of bath-temperature and pH are above all 
the indis. pensable base for a satisfactory process control. 

Thefollowing figure (fig.1) shows the regis¬ 
trations of a graph-recorder in a te* mperature and pH 
controlled system. Graphs for te. mperature (blue) and pH 
(red) are indicated from the start of the deiming process 
upto the end of the chromium tannage. 

Point -A: washing after liming process 

-B: start of deliming and bating 

-C: washing 

-D: addition of pickling salt 

-E: addition of pickling acids 

“^ ! addition of undissolved chromium tanning agent 

-Gi addition of (calcinated) soda 

-H: heating to 40° C. 

A comparison of these graphs with the standard pro¬ 
cess graphs shows at once whether the production proceeds 
in the correct direction. 

A very important point is the local position of the 
control : unit in the system. There has to be a suffi¬ 
cient contact with the float at any time. If used in 
connection with an adjusting device, the position of the 
control unit should be close to the place of the adjusting 
addition in order to avoid any over-dosage. 
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Among the well-established hi-de processing 
vessels the mixer is a vessel which can be prepared com- 
paratively easily for process controls and automations- 
(fig. 2). A bypass-system accomplished by float cir¬ 
culation with a mono screw pump provides a good basis 
for installation of process controlling devices. 

* pH is indicated and additions of either 
acid or alkaline solutions adjusted as required. 

* Float temperature is indicated and then corrected either 
by means of direct steam injection, as shown in the figure 
or by a heat-exchanger. 

* Chemicals are added at the front hole, as shown for 
water, or into the circulating float as shown in the 
figure. Here the second way is more favourable for a 
thorough mixing, which pr ovides a better distribution of 
the chemicals inside the hide processor. 

* Moreover our example includes a float drainage system 
with recycling and waste water separation as well as 
devices for drum speed and cycle time control and a 
weighing system. 

In the case of a tanning drum (fig. 3) for a 
continuous process control, a special float draining 
device, e.g. a system of collecting channels as shown in 
fi gure 4, is required, which continuously draws off a 
part of the float volume through the hollow axle. This 
liquor is sent to a mixing and controlling box (fig.5), 
where pH and temperature may be checked and readjusted 
by addition of acid or alkaline solutions and by heating, 
respectively. Heating of the liquor is accomplished 
either by a heat-exchanger or by direct steam injection 
(fig.6). From the mixing box the float flows back through 
the hollow axle into the drum. However, if an even bet¬ 
ter distribution of the returning float inside the drum 
seems necessary, as e.g. in the case of chemicals, in- 



troduction through the box (fig* 7) during dyeing oper¬ 
ations, a system as shown in this figure may be helpful. 
Here the returning float volume moves first from one side 
of the drum to the other, which results in a more effective 
dissolution and uniform distribution of the added chemi¬ 
cals all over the drum. 

The flow of the bath through the mixing box 
may also be used to drain the drum float either by means 
of a simple valve as shown in the figure or with a sep¬ 
aration device for different residual floats, which may be 
treated individually (e.g. for recycling or waste water 
treatment) subsequently. 

Another system (fig. 8) uses a fixed tube to 
send back the float from the mixing box to the other side 
of the drum for achieving an improved dissolution and 
distribution of the added chemicals. In this case the 
fixed tube behind the drum is used for heat-exchange over 
a longer distance. 

An example of another kind of modern tanning 
machines developed in order to achieve a maximum distri¬ 
bution of reagents on the hides and a good compatibility 
with process automation is the Y-divided "Dosemat". It 
consists of two cylinders, of which the inner one is per¬ 
forated in three areas, as shown in the figure (fig. 9), 
and three float-traverses, which send the float through 
a channel system to a mixing box on the outside of the 
rotating drum. This mixing box is the right place for 
adding water and chemicals and for controlling the float, 
as well as the temperature and the pH. 

The next aim to oe achieved in near future is 
the more or less fully automated tannery, where all wet- 
processes run in modern hide processing vessels, which 
are computer-control led. For parts of wet-processing, 
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future has already started in some' highly advanced tan¬ 
neries all around the world and further development Is 

being made. 


If, however, greater interest and more Import¬ 
ance is attached to the idea of throughfeed-pr^ocessing in 
tanneries during the coming years, completely new tech¬ 
nologies will be required, in order to overcome any hide 
separation step, which is a system immanent for any drum 
process. The development of such throughfeed processing 
machines like the "HS-Penetrator" shown by Krause at the 
Paris Leather Fair (SIC) last year, in September may be a 
step ahead in the right direction. 

Before concluding, please let me mention one 
more aspect of process control. One of the main argu¬ 
ments for improving the process control system in tanneries 

was the ensuring of a high quality, which also includes a 
good re-producibility of any process. However, alth ough 
bath-temperature and pH are adjusted to the right values 
and chemicals are. added in the right percentage of "hide- 
weight", there is still an uncertainty arising from a 
varying content of tannable hide substance (= collagen) 
in the substrate (e.g. raw hide, wet blue), which may 
also cause problems in reproducibility. In that case a 
determination of the moisture content in the substrate 
would be a useful additional control. 
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RECYCLING ACID ALKALINE STEAM 


Chemicals adding 

Drum speed control 

Cycle time programmer 

Pre-selection of water quantity 

Pre-selection of water 
temperature 

Float circulation with Mono 
screw pump or centrifugal pump. 

Float drainage and separation 

Temperature control system by 
steam injection 

Weighing system 

PH indication and recording 

Punch card or computer control 
for all above functions 


IZugabe von Chemikalien 

2. Trommel Drehzahlregelung 

3. Pause-Laufzeit Steuerung 

4. Wassermengenvorwahl 

5. Wassertemperaturvorwahl 

6. Flottenakutabon mit Mono 
Pumpe Oder mit zentrifugal 
Pumpe 

7. Entflottung und 
Abwasserseparierung 

8. Temperatursteuerung mit 
Damp-rnjektion 

9. Wiegesystem 

10. PH Messung und Aufzeichnung 

11. Programmlochharter Oder 
Computersteuerung fur obige 
Funktionen 


1. Addition des produits chimiques: 

2. Contr6le de la vitesse de la cuv 

3. Programmeur cyclique 

' 4. Preselection de la quantity d'ea» 

5. Preselection de la temperature 
de Feau 

6. Circulation du bain avec pompe 
Mono ou pompe centrifuge 

7. Vidange et separation des bains 

8. Systeme de contrdle de la 
temperature par injection de 
vapeu 

9. Systeme de pesage 

10. Indication et enregistremeht 
du PH 

11. Commands par programmeur & 
carte perforee ou par ordnateur 
de toutes les fondions sus- 
mentionnees. 
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MICROPROCESSOR CONTROLLED SYSTEMS FOR TANNERY WET OPERATIONS 


K V RAGHAVAN 

Central Leather Research Institute 
Adyar, Madras 600 020, India 

***** 


ABSTRACT 


Microprocessor based process control systems aye being 
increasingly used in tannery wet operations for better control , 
operation flexibility and energy/chemical eatings. This paper 
highlights the state of art in microprocessor control systems 
with reference to wet operations like tanning. Future potential 
for their applications in newer areas is also examined. 

mmm mm mmm mm 


The development of microprocessor based process 
control technologies has made significant impact on the 
automatic control of chemical, mechanical j electrical, 
metallurgical and allied process plants. There has recently been 
an emphasis in the leather industry to reorient the process 
operations in tanneries to Implement some of the new process 
control strategies based on microprocessor systems. They Include 
beam house processing, pretanning, tanning and post tanning 
operations and finishing techniques, the technical objectives 
behind the reorientation process Include accurate process 
parameter control, operation flexibility and reliability, 
energy/chemical savings and rationalization of material 
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handling. The present article highlights the strategies, 
hardware needs and typical application areas for microprocessor 
controlled systems in tannery wet operations. Particular 
attention is paid to the tanning operation wherein the benefits 
of automation are most evident. 

APPLICATION AREAS IN TANNERY NET OPERATIONS 

Commercially tanning is carried out by contacting 
hides/skins with a finite amount of tan liquor. It is a dynamic 

process in which the hide pH and possibly the basicity of the 

mineral tannage undergo continuous changes. A process control 
engineer should know that leather of acceptable quality results 
front this unsteady state process though with poor 

reproducibility. The latter aspect is significant for 

introduction of process control system in the tanneries. 

For the application of microprocessor based control 
systems, the following steps in the tanning process are of vital 
Importance under Indian context: 

i) Stripping (40 - 9/10 - 90) 

ii) Water washing (40 - VL - 25) 

iii) Bleaching (40 - 3/4 - 60) 

iv) Water washing (40 - VL - 45) 

v) Chrome tanning and basificaation ( 40 - 3/4 - 360) 
vi & vii) Water washing (50 - VL - 80) 
viii) Neutralisation (50 - 5/6 - 165) 
lx) Water Washing (50 - VL - 40) 

x) Retanning, dyeing, fat liquoring etc. (60 - 6/7 - 210) 
xi) Water washing (30 - VL - 40) 

Note : VL - Variable 

The data presented in the parantheses are typical 
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temperature (in °C), pH and duration (in minutes) of each 
operation. A variety of chemicals are employed for the 
operations. They Include sodium bicarbonate, borax, sodium 
sulphite, degreasing and bleaching agents, oxalic acid, basic 
chromium sulphate, retanning agents, a range of fat liquors and 
dyes, formic acid and other additives. Fig. 1 shows the 
operations plotted on a time chart for three process streams 
operating in parallel. The actual working schedule in many 
tanneries is far more complex. The following operations need 
precise control and monitoring: 

1. Temperatue control and logging 

2. pH control and logging 

3. Volume/weight control of chemicals and water 

4. Level control in chemical and water tanks 

5. Flow regulation of chemicals 

6. Drum speed and direction control 

7. Float recycles 

8. Draining of treated tan liquors 

9. Time control for various operations 

10. Indication for manual intervention 

11. Preparation of protocols for process recipes 

STRATEGIES FOR MICRO PROCESSOR BASED CONTROL SYSTEMS 

While evolving control strategies, collection of 
various electronic and pneumatic analog inputs, integration of 
the computer output into the control system and simplicity of 
back up schemes are important factors to be given due 
considerations in tannery systems. Supervisory control strategy 
based on microprocessor adjustment of the instrument controller 
set point and instrument control of the manipulating variable Is 
the most suited since lower demand is placed on the 
microprocessor system. A limitation of this strategy is that the 
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amount of microprocessor backup has to be confined to the 
necessary schemes required by the tannery engineer. The other 
advantage Is that the process signals are simultaneously fed to 
the computer and other analog controllers; the former's failure 
does not cause immediate process upset. The functional control 
of a micro processor control system is shown in Fig. 2. 

In a typical wet section of a tannery, the most 
commonly encountered process analog signals are temperature, 
level, flow, volume and pH. They must be conditioned i.e. 
linearized, magnified, filtered and converted to digital mode 
before being picked up by the microprocessor. A multiplexer 
handles several analog signals in a serial manner like a 
selector switch. Demultiplexing is the opposite of multiplexing. 
Functions of the microprocessor include signal conditioning, 
data conversion, man-machine interface and system communication. 
The functions of the man-machine interface is to display the 
scanned data on VDU screen to enable the plant operator to enter 
requests to microprocessor for control. 

IM>0RTANT CASES OF MICROPROCESSOR CONTROLLED MET OPERATIONS 
Controlled Mater Addition System: 

Tannery wet section requires hot and cold water in 
large quantities. Approximately, 600 K1 are required for 
aprocessing of 7000 skins for the operations listed in the 
earlier sectlon.microprocessor controlled system can 
automatically deliver a given quantity of water to a preselected 
drum at a preset temperature and time. A general feature of the 
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water addition system in a tannery wet section Is the large, 
unscheduled and many times overlapping demand for steam (Fig. 
3). Table 1 shows the various options available to generate hot 
water and their relative advantages and disadvantages. Figures 4 
and 5 provide a schematic presentation of immersed tube heaters 
and the types of heatexchanger systems. A batch of hot water 
storage equipped with a combination of direct steam sparging 
and pump around heat exchanger systems is a typical example of a 
two phase heating set up with a provision for steam cushioning. 
Fig. 6 shows the details. 

Supply of water at desired temperature to various 
drums can be effected through a water mixing valv'e/battery. The 
arrangement consists of hot and cold water feeder lines, a three 
way mixing and proportionating valve, water meter with Impulse 
transmitter, temperature controller, exit lines with mixed water 
and other control accessories. Fig. 7 shows a typical system 
provided with hot water recirculation facility for achieving 
temperature stability of the water streams before they enter the 
drums and for the recuperation of the unused mixed water. The 
microprocessor can perform multiple functions in this case viz., 

1. Automatic water mixing and temperature stabilization 

2. Directing the mixed water to the appropriate drums 

3. Selection and volume metering of water 

4. Selection and rigorous control of mixed water temperature and 

5. Programming and printing out of water addition schedule 
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Implementation of Micro Processor Controlled Water 
Addition (MCWA) System requires extensive piping network.Fig.8 
shows a typical piping layout. Package MCWA systems are 
available In international market. Typical specifications of 
such systems are: 

1. Operating pressures : 2-4 kg/cm^ 

2. Operating Temperature : 30-70°C (± 1 6 C accuracy) 

3. Mixed water supply rate : 4Q0-1200 lit/min 

4. Number of drums to be handled : 6-8 
by a single battery 

5. Number of pre-selected mixed : 4-6 
water temperatures which can 

be programmed 

Controlled Chemical Additions Systems 

Most of the chemicals employed for the tanningprocess 
are in liquid form and accuracy of their measurement is of 
Importance in achieving consistent quality of leather from batch 
to batch. A Microprocessor Controlled Chemical Addition (MCCA) 
system has to fulfil following process needs: 

ii Feeding of chemicals or their formulations from 
the storage tank farm. 

11. Automatic dosing of chemical volume^ into the 
chemical premixing tank. 

111. Transfer of mixed chemicals to the prescribed 
drum. 

1v. Memory Storage of chemical quantities according to 
batch weight. 

v. Print out of the dosings along with time schedules. 


MCCA systems are generally based on load cells with 
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electric probes, fire other accessories are level controls for 
main chemical tanks, automatically controlled dosage valves for. 
transfer of mixed chemicals, electronically controlled, agitator 
system with time adjustment for mixing vessel and automatic 
failsafe devices including high level alarms and interlocks for 
pumps protection against running without liquids and overload. 
Fig.9 shows a typical MCCA system connected to drums in a 

tannery. To accommodate manual addition of powders and small 
quantities of formulated chemical, intermediate chemical tanks 
can be incorporated. This arrangement will not upset MCCA system 
functioning. MCCA units can also be remote controlled with a 
computer system. 

Integrated water and chemical addition systems 

MCWA and MCCA systems can be integrated to facilitate 
automatic addition of water and chemicals at any desired 

temperatre and dosage. Piping network for water and chemical 
transportation can suitably be rationalized. Fig. 10 shows a 

typicl integrated MC-CA/WA system. 

One of the important application of MC-CA/WA systems 
is in multistage tanning operation (MTO). Our investigations on 
laboratory and bench scale levels, have shown that MTO can lead 
to high chrome uptake without any sacrifice of the leather 

quality. Further investigations are In progress to establish 
the commercial viability. In the present Indian context, batch 
simulation of multistage countercurrent operation looks to 
possess greatest potential at commercial level. Batch simulation 
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of a countecurrent cascade Is extensively practiced in 
metal1urgcal, vegetable tannin and oil Industries and it should 
not be difficult to Introduce this concept in leather 
processing. 

If it Is to be practiced in chrome tanning process, 
untanned hides/skins have to be brought in contactwith the 
weakest chrome solution and the fresh chrome tan liquor has to 
contact the hides/skins which have received maximum chrome. In 
order to avoid physical movement of hides and skins from one 
drum to another, the arrangement shown in F1g.ll is suggested 
for a three stage contact. The hides and skins are charged into 
a particular drum at a given time and are discharged from the 
same drum after receiving necessary tan liquor contacts In a 
counter, current fashion. With the help of a Microprocessor 
Controlled Pumping System (MCPS), the liquor transfers can be 
automated from one drum to another to simulate the counter 
current multistage contact. The following are the basic 
features of a three stage arrangement. 

I. Liquid transfer from one drum to another Is 

clockwise. 

II. Loading/unloading of hides/skins Is in anticlock 

direction. 

III. Each pump discharges fully treated (effluent) tan 
liquor from its parent drum and charge the fresh tan liquor to 
the next recipient drum once In three contacts In a particular 
cycle. During rest of the contacts. It merely transfers tan 
liquor from Its parent drum to the next drum. 
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iv. Pump actions are controlled by timers linked with 
the mcroprocessor system 

The limitations of batch simulation multistage contact 
pocesses are (1) they are not suited to tanneries which employ 
multiple process receipes to produce different types of leathers 
and (2).they have to undergo certain nuriber of cyclic operations 
before attaining a state of steadiness. They are however, most 
suitable for tanneries engaged in large scale manufacture .of 
certain types of leathers. 

PROCESS CONTROL IN DRUM OPERATION 

Given the pressing ecological demands and the urgent. 

{ 

need to save on chemicals. It has become Imperative to control 
the drum operations more precisely than hitherto practiced. The 
following areas require attention: 

i. Drum function .control 

11. Recycling of tan liquor 
ill. pH control 

Drum speed, direction of rotation and positioning can 
be controlled by electronic instrumentation. It Is possible to 
have four adjustable speeds (forward and backward), automatic 
change of direction of rotation with the help of timers and a 
magnetic limit switch for the proper drum positioning with the 
draining valve at the lowest position. A safety Interlock 
system can also be provided to the drum. Pneumatically 
controlled drawing and recycling valves can be Incorporated to 
control the tan liquor recycle and discharge. A centrifugal 
recycling pump can be Incorporated with necessary motor speed 
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control for adjustment of recycle rate. 


Instrumentation for pH measurement and control is 
among the most widely used process measurement devices in 
chemical Industry. Rugged electrode systems -and high .sensitive 
electronic circuits are commercially available for application 
In tannery drums. The primary detecting element in pH 
measurement Is the glass electrode. A potential Is developed at 
the pH sensitive glass membrane due to differences In hydrogen 
Ion activity in the sample and a standard solution contained 
within the electrode. This potential measured relative to the 
potential of the reference electrode gives a voltage which is 
expressed as pH. A complete pH measuring and recording device 
with alarm limits, consisting of two signal contacts to set the 
range within the desired pH, value can be incorporated as a part 
of drum operation control Instrumentation. 

Fig. 12 shows the typical control instruments for a 
drum monitored by a microprocessor. The advantages of providing 
such control systems are: 

i. Control and pinpoint the time at which the process Is 
completed 

11. More production cycles per day 
ill. Instant mixing of chemicals with the float 

iv. Precise control of process parameters like temperature 
and pH 

v. Consistent quality of the leather 
vl. Quicker draining and washing 
vll. Recovery and reuse of expended float 
vlil. Better solid-liquid contact through the manipulation of 
drum rotation and Its direction 

CONCLUSION 

By incorporating appropriate process control 
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instrumentation, it is possible to introduce new processing 
methods and to reorganise the process sequences or chemical 
formulations in the tanning operations. The need for control 
Instrumentation in the leather processing sector arises not only 
to achieve technical excellence but also to gain economic and 
financial advantages in the highly competitive world of leather. 
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TABLE 1 


OPTIONS FOR TANNERY WATER HEATING 
!.! 


HEATED BATCH ON LINE WATER HEATERS 

STORAGE SYSTEMS ! 


- Sytesms too 
large 

- Helps In steam 
cushioning 

- Need automatic 
mixers 

* Steam-Cold 
water 

* Hot water - 
Cold water 

- Non conventional 
energy can be 
employed 


! 

Immersed 
tube heaters 


- High heat 
transfer 
capacity 

- Turbulent 
flow inside 
tubes 

- Flue gases, 
fuel gases 
can be used 

- Need water 
storage 
facility 

- High grade 
control 
system 
required 


1 

Heat exchanger 
with a large 
heat output 

- Response 
time very 
short 

(< 30 sec) 

- High grade 
control 
system 
required 


! 

Electrical 

heaters 


- High 
power 
consump¬ 
tion 

- More use¬ 
ful as 
standby 
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Fig .1 TYPICAL TIME CHART OF TANNING PROCESS 




FIG- 2: FUNCTIONAL DIAGRAM OF A MICRO¬ 
PROCESSOR CONTROLLED SYSTEM. 
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FIG.4 IMMERSED TUBE HEATERS 
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Fig.7. MICROPROCESSOR CONTROLLED WATER MIXING AND SUPPLY SYSTEM 















































FIG.8 MICROPROCESSOR CONTROLLED CHEMICAL ADDITION SYSTEM 
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FIG 11 - MICRO - PROCESSOR CONTROLLED PUMPING SYSTEM FOR 
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BIOTECHNOLOGIES FOR BEAM HOUSE OPERATIONS 


K.THOMAS JOSEPH 

Central Leather Research Institute,Madras 
With an astonishing pace of development in the 

'i 

last few years, almost unmatched in any other 

contemporary field of applied technology, biotechnology 
holds enormous promise for helping to fulfil some of 

humanity's most fundamental needs - from increasing 

food and energy supplies to improving health care and 

environmental control. The term biotechnologies 
relatively new although one could already have used it 
when cabbage was made into sauerkraut for the first 
time in Germany or when biology was harnessed for 

years to produce wines, beers, vinegar, foods, solvents, 
ethanol as an energy source and drugs like pencillin. 
What is new about the new biotechnolog ies the style of 

approach and the methodologies now available. 
Astoundingly simple natural processes arc gaining 
importance once more in our age. This wonder branch of 

science, biotechnology is poised to revolutionise the 
leather industry and in this paer, I shall discuss the 

possibilities of biotechnology in the leather industry. 

The principal leather making protein collagen 
exists in hides & skins in association with various 

substances such as keratin, elastin, albumins, 
globulins, nucoids, lipids, carbohydrates and mineral 

salts. During leather manufacture, the non-collagenous 
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constituents are removed partially or completely in the 
various beamhouse operations namely soaking, 

dehairing, liming, deliming, bating and pickling and 
the extent of removal of these constituents decides the 
characteristics of the final leather. The usre of 

biological processes involving either whole cells or 
enzymes can contribute to solutions for these problems 

in a number of ways. Enzymes have been used by the 
tanners for several years now. The ancient American 
Indians took advantage of the naturally occuring 

enzymes to cause hair loosening. This is the sweating 

process. The use of dog dung and chicken manure 

infusions as a bate has infact been attributed to the 
enzymes elaborated by bacteria growing in them. The 

Azazym process developed by Rohm was the first 

enzymatic unhairing process reported. It was adopted 

for commercial exploitation for sometime but was later 

replaced by less expensive chemical methods. 
Biotechnology has made the microbe, the work horse of 

the modern world. According to geneticists, it is an era 
of 'bugs' as the bacterial and various lowly organisms 
have been tutored for industrial purposes to produce 

medicines, enzymes and human proteins and to break 

toxic pollutants in the environment. Microbial enzymes 

are not subject to any of the production or supply 
limitations of plant and animal enzymes. The diversity 

of enzymes available from microrganisms is almost 

without limit. The recent developments in large scale 
production and isolation procedures of enzymes from 

microorganisms have not only assured a potentially 

unlimited supply but also made possible the isolation of 

new enzyme systems which could not be obtained from 
plant and animal sources. One aim of enzyme 
technology is to use this expertise to supply the large 
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quantities of enzymes required by the food, pharma¬ 
ceutical, textile and leather industries to improve the 
quality and economic supply of their products. 

The important areas wherein enzymes can find 
application in tannery operations include soaking, 
unhairing, bating, degreasing, offal treatment and 
effluent treatment. 

Soaking 

In the soaking stage, the enzymes make it 

possible to shorten soaking time considerably. The 
objective of soaking is to rehydrate the protein which 
has been dehydrated during the process of curing. 

During curing, the soluble proteins like albumins and 
globulins which are associated with collagen gets 
coagulated and cement the fibrous protein. These should 

be removed in the soaking operations. In the 
conventional soaking, using wetting agents and preser¬ 
vatives it takes long time. Use of enzymatic agents have 
been advocated to accelrate the process as it will be 
advantageous to avoid prolonged soaking. Enzymes also 
help in loosening of the scud and initiation of the 
opening of the fibre structure. Soaking enzymes used 
from various sources are listed in Table 1. 

With the use of more rapid processing methods in 

todays tanneries, the use of enzymes in the soak for 
more rapid wetting may be a definite advantage 
depending on the end product desired. The type of 
enzyme selected should have a broad spectrum action in 
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order to obtain both the solubilisation and removal of 
the inter fibrillar proteins and also easier rehydration 
of the skin. 

Degreasing 

This is a potential area for enzymatic process. 
Although some of the beam house operations like liming 
removes the natural grease that is present in pelt, 
there are certain raw material which contains a very 
high proportion of fat. Upases have been indicated for 
their use as degreasing agents. They catalyse the 
breakdown of fats and can be from bacterial, fungal or 
plant sources. The advantages of using lipases for 
degreasing are: 

(1) Elimination of solvents 

(2) Reduction in the use of surfactants 

(3) Possible recovery of valuable by-product 

However lipases do not remove all types of fats and add 
to the cost of the process. 

Enzymatic processing of hides to facilitate grease 
removal requires more study. 

Offal treatment 


Offal treatment by enzymes appear to have 
potential as an economical method of waste treatment to 

generate byproducts which could be useful to the 

chemical industry. As far as solid residues are 

concerned such as trimmings and fleshings, the use of 
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enzymatic preparations allows recovery of fats and 
proteins that is currently being achieved by the use of 

steam or by acid or alkaline hydrolysis. The chromed 
residues can also be broken down by enzymes so as to 

recover the chrome and nitrogenous protein substances. 
A.fumigatus, P.lapidosum and Pseudomonas Sp. were 
found to hydrolyse chrome shavings and a species of 
Actinomyces could hydrolyse vegetable shavings. In this 
way by-products with saleable value could be 
generated. 

Unhairing 

Technological developments are assessed today not 
only for what they do for man but also for what they 
do to man. For many years the greatest problem 
besetting the tanning industry has been the pollution of 

the environment. The conventional lime and sulfide 

process used for unhairing of hides and skins is one of 

the major causes of the high COD and BOD of a 


tanneryeffluent. Lime 

produces 

sludge, 

high 

alkalinity 

and sodium sulfide 

is 

toxic and 

has an 

obnoxious odour. 

Any technological 

process that 

makes 

it 

possible to 

reduce the cause 

of 

pollution 

or even 

to 

get rid of 


pollution would therefore be an enormous advantage. 
Enzyme based technologies offer viable alternatives, 
although standardisation of processes for the 
manufacture of enzymic unhairing products have so far 
been difficult. 

Several researchers all over the world have 
clearly emphasised that proteolytic enzymes are a sound 
alternative to the lime and sulphide process. However 
enzymatic unhairing has certain limitations. They are: 

(1) The cost of enzymes are prohibitive and hence do 
not provide an incentive for the tanners to adopt 

this process 
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(2) Enzymes are biological catalysts and hence care¬ 
ful control and monitoring are necessary for their 
application. 

(3) Modification of subsequent processes may be 

necessary to get leathers with the desired proper¬ 

ties. 

The microbial enzymes so far used as depilants 
are listed in Table 2. 

The strides made in biotechnology are readily seen 
in the dramatic progress in enzyme technology. Scores of 
enzymes made by microbes have gained commercial 
significance. Enzymes can be produced by two types of 

microbial fermentations. 

(1) Submerged fermentation in deep tank stirred fer- 
mentors and 

(2) Solid substrate fermentation 

This refers to a system where the substrate is a solid 
and no free liquid is available. SSF has been practised 

by the people in the orient for the preparation of their 

traditional foods like Soy Sauce, miso, Tempeh etc. Even 

now in Japan these products are made only by SSF, 
although now the entire system is fully automated. After 
World War II, due to the very rapid developments in 

technology for submerged fementation, development of SSF 
was sidelined. But recently there is a renewed interest 

in SSF even in the Western world and several 
biotechnologists have reported the use of SSF for the 

production of various products. 
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The characteristics of SSF are: 


1. Simplicity of growth media. Often wheat bran cn 
rice bran moistened with salt solution is sufficient 
as a substrate for the production of the desired 
product. 

2. Greater compactness of fermentor vessel due to the 
use of less water and higher substrate 
concentration. 

3. Simplified procedure for inoculum build nip 

4. Simpler down stream processing 

Less chance of bacterial contamination 

6. Increased productivity 

7. Comparitively better economics mainly due to the 
requirements of simpler plant, machineries and 
growth media. 

Some of the demerits of SSF are that it is limited 
to those organisms that can grow and produce the 
desired product on a solid substrate. Control of pH and 
monitoring of growth is difficult. Due to the generation 
of metabolic heat, temperatures can exceed 50°C. Hence 
sufficient cooling should be provided to absorb the heat 
generated. 
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In CLRI efforts are being directed towards the 

development of mainly proteolytic enzyme systems for use 
as depilant and bate. Earlier it was indicated that' cost 

was one of the main factors inhibiting the adoption of 
enzyme depilants on a large, commercial scale. It is 
known that SSF proves to be comparitively more 
economical than submerged fermentation for the 
production of various enzymes. Against this background, 
we have been recently focussing our attention on the 
development of a SSF system for production of proteolytic 

enzymes. For this purpose a number of strains were 
screened for their ability to produce extracellular 

proteases and a fungal strain belonging to the 

Aspergillus family was identified for its potential to 
produce large amounts of extracellular proteases. This 
strain has been identified to be an Aspergillus flavus 
strain and also shown to be non-toxicogenic. Some of the 
important properties of the enzyme can be seen in 
Table 3. 

Various factors influencing the production of 

extracellular proteases under SSF conditions by A. flavus 

isolate have been optimised at bench scale. These 

include:- 

1. Period of incubation (72 hours) 

2. Temperature of incubation (30°C) , 

3. Moisture content (60%) 

4. Type of wheat bran - coarse and fine varieties are 

equally effective 

5. Addition of salts and trace elements 

6. Pretreatment Time (45 min.) 

Scaling up of production was carried' out under 
controlled conditions of humidity and temperature in the 
Koji Room of the Fermentation Technology and 
Bioengineering Dept, of CFTRI, Mysore. 
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Simultaneous to studies on the production of the 
enzyme, efforts have been made to establish the use of 
the enzyme as a depilant for dehairing of hides and 
skins in the experimental tannery of CLRI. A large 
number of trials have been carried out with goat skins. 
The results have been encouraging and we are currently 
engaged in modifications of existing processes to obtain 
leathers with the desired properties. The use of this 
enzyme as an alkaline bate after dilution has been 
established after trials in the experimental tannery of 
CLRI. 


For large scale production of enzymes,strain 
improvement and the evaluation of the optifnaL 
fermentation method(medium composition,pH,temperature 

and aeration rate) are crucial. Strain improvement for 
increased yields is an ongoing task for the industrial 
microbiologist and to achieve this, mutation is still a 
more practical approach, but there is very little 
possible in the way of directed alteration. Genetic 
engineering has a key role in the large scale 
manufacture of industrial enzymes and the economically 
attractive technique can evolve new breed of microbes 
that can yield five to ten times more of enzymes than 
the naturally occurring bugs. This new biotechnology 
uses knowledge about the interior of cells to direct and 
manipulate the products they make. These possibilities 
are nowbeing examined in our laboratory. 
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One should remember at this stage that basically 
enzymes are biological molecules, proteins - that can 

alter the rate of particular chemical reactions but 
remain unchanged once the reactions are complete. T hey 
are specific in action and are required in small 

quantities. An enzyme keeps its precise shape on which 
its activity depends, only in certain conditions and by 
varying the temperature and pH, enzymes can be 

switched on or off or even totally destroyed. One should 
not expect therefore an enzyme to behave identically at 
the summer temperature of 40°C and the very low winter 
temperature in many parts of our country. It is 
essential therefore to have a realistic understanding of 
the problems and potentials associated with this 
biological process and try to assess the changes needed 
in our tannery set up to bring these new technologies 
into practice. 

Effluent Treatment 


Biological systems can contribute significantly in 
the detoxification of tannery effluents. Their possible 
modes of application is summarised in Table 4. 

Value added collagenous' products from waste materials 

Eventhough collagen biotechnology has dawned 
thousands of years ago when man first made leather 
from hides and glue from bone, its application in 
various other areas was realised only in recent years. 
Collagen in almost all physical state has been used in 
medicine or pharmacology. As a biomaterial, collagen 
has an advantage over synthetic polymers, since it is 
derived from living organisms. Many of the clinical 
needs for biomaterials could be well served by this 
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natural material. To those primarily interested in 
medicine, collagen has a tremendous appeal because of 
its widespread occurrence and its importance in many 
pathological processes. In leather industry large 
amounts of collagen from tissues are wasted. The 

preparation of collagen for use as a biomaterial can be 
broadly classified into two major approaches. In one 
approach, biological structures are treated in some way 
to remove non-collagenous materials and to strengthen 

the remaining collagen. Existing structure and probably 
many of the inter molecular crosslinkages are retained. 
In the second approach, collagen is first solubilised 

and purified through the use of enzymes and then 
attempts are made to reform and re-crosslink the 

material in the proper shape. The former approach has 
the advantage of exploiting normal, biological, three 
dimensional structure in a biomaterial, but has the 
disadvantage of having relatively fixed and 
predetermined configurations. The latter approach has 
the problem of reconstituting collagen material with 
appropriate strength, but offers a very broad potential 

in possible applications. The biomedical uses of collagen 

are going to be of very high value, eventhough 

relatively small tonnages of the total collagen are being 
used for this purpose now. The inferior part of the skin 

and other waste cuttings and trimmings can be used for 
making collagen based biomaterials without making 
serious inroads into the leather industry. The future 

holds a great promise to the collagen biotechnology. 

Utilisation of soluble collagen and its partial breakdown 
products will be the future attempts to make new 
products.Collagen can be used as a biomaterial for soft 

contact lens, drug delivery carrier, dialysis membrane, 
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hemostatic agent, wound dressing or artificial skin, soft 
tissue augmentation, artificial blood vessels, ophthalmic 
uses for vitreous substitute, cell culture substratum and 
so on. Collagen can fetch added value upto 10,000 
dollars per kilogram if it is used in certain biomedical 
and cosmetic areas. 


Biotechnology may help change cattle scene and the 
quality of hides 


For Indian leather industry, in particular, cow 
hides have been of very low grade, besides being 

smaller in size and thickness. This position can be 

improved only by breeding and mass multiplication of 
new and better strains of farm animals. The Indian 
livestock population according to a recent survey 
conducted by CLRI is around 440 million of which 200 

million is cattle. The cattle figure is about one sixth of 
the world population. But the total milk production 

remains extremely poor. The major reason for the low 

milk yield is the low genetic potential of the majority 
of the Indian breeds, inadequacy of feed and fodder 

and prevalence of disease. In fact the stray cattle 
phenomenon is in part due to this. The multiple 

ovulation embryo transfer (MOET) technology practised 

m various parts of the world has great potential for 

the genetic improvement of indigenous cattle. In this 
technique low yielding cow varieties are used as foster 
or surrogate mothers to carry forth pregnancies effected 

10 Hlgh milk yieldin S c °ws. The natural process of 

conception in animals is progressively changing to 

artificial inseminations but this procedure exploits only 

the genetic potential of the males of breeds selected for 
the purpose. 
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A cow gives one ovum in a menstural cycle. In 
her entire life span she may calve around 10 times.. 
Scientists have found that by using hormones, they can 
stimulate production upto 10 ova in place of the normal 
single ovum in the cow. The super ovulated cow receives 
artificial insemination to development of corresponding 
number of embryos. After a week these embryos are 
flushed out and separated. -These embroys develop into 
calves in the surrogate mothers. The breeding and mass 
multiplication of new and better strains of farm animals 
will greatly influence the quality of hides and skins 
and one can expect that the wide variations noticed in 
the quality of raw hides and skins today will disappear 


to 

a great 

extent as 

identical uniform 

strains of 

animals 

are 

produced in 

the 

future. 

It is 

to 

be expected that 

the 

hides 

and 

skins 

which 

will 

be 

available 

in the 

future will 

be 

much 

bigger 

than 

what 

we are 

getting 


today. Even the most imaginative person cannot forecast 


where we 

will 

be 

in 2000 

A.D. 

The subject of 

my 

discussion 

is 

therefore burningly 

relevant. Let 

us 

therefore 

try 

to 

identify 

these 

new horizons 

in 


biotechnology and try to assess the changes needed to 
bring them closer. The biologists are making steady 
progress and possibilities of employing the new 
technologies are also increasing. One already speaks of 
a "bio-society", because we are gradually coming to 
realise how greatly bacteria,enzymes and genes can 
affect our lives. 
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TABLE 1 


Microbial enzymes used for Soaking 


Microorganisms 

Types of enzyme 

Reference 

Aspergillus 

parasiticus 

A. flavus 

A. Oryzae 

Proteolytic 
enzyme and 
carbohydrase 

Grimm, 1966 

Bacillus Subtilis 

A. awamori 

Carbohydrase 

Rokhvarger 

1971 

A. Oryzae 

Carbohydrase 

Tosher and 
Esanlenko, 
1972 






Microbial enzyme 


Microorganisms 

Types of 

Bacillus Subtilis 

Protease 


Bacillus Subtilis 

Spitase 

var Bioticus 


S. moderatus 

Protease 

NRRL 3150 


A. flavus 

Alkaline 


protease 


2 


as depilant 


Reference 


Simoncini and Kubota, 
1965 

Simoncini et al,1967 
Simoncini and 
Tessifore,1971 

Kubota and Komaki, 
1965 

Chandrasekaran and 
Dhar,1985 

Work going on at 
CLRI Biochemistry 
Lab at present 





TABLE 3 


Properties of the Extracellular Protease of A.FLAVUS 

1) Inducible System 

2) Active over a pH range of 7.0 to 10.0 showing two 
optimum peaks at pH 7.5 and pH 9.25 

3) Inhibited by PMSF and EDTA 

4) Optimum Temperature is 42°C 

5) Can be stored at room temperature in a dry form for 
two months with a loss in activity of about 10% 

6) Exhibits high caseinolytic activity 



TABLE 4 


Biotechnology in Effluent Treatment 


1) Recycling of Immobilised Microbial Enzymes to hydro¬ 
lyse the solid waste 

2) Recycling of Immobilised whole cells to adsorb or 
detoxify the toxic metals of the effluent 

3) Development of methane generating system by anaero¬ 
bic organisms to reduce solid wastes 

>4) Biotransformation of toxic chemicals like chromium 

5) Biodegradation of phenolic compound which is used 
as preservative 

6) Biodegradation of dyes and other organic compounds 
to its simpler form 

7) Development of bio-preservative to eliminate salt 
preservation 

S) Biodegradation of waste hairs by keratinases . 



NEW TECHNOLOGIES AVAILABLE 
FOR INPLANT PROCESS CONTROL IN TANNERIES 


M.ALOY - C.T.C. ( LYON-FRANCE) 


SUMMARY 


Modern production methods have forced tanneries to accept Increasingly 
accurate control .methodology. Although process control techniques were 
slow to take root, they have become omnipresent In every stage of leather 
production. The most recent developments mainly concern the wet stage and 
Its processing, sorting and mechanical operations (mainly splitting and 
shaving ) with trimming, finishing and area measurement The new techno¬ 
logies applied to the various process stages are generally computerized and 
have provided far greater potential for control so that the tanner can now 
run his company efficiently. 


INTRODUCTION 


Savings In production time which were Introduced several years ago, demand 
Increasingly accurate control over the various constituent processes of the 
tanning Industry. 

Yet, evolution has Infiltrated exceedingly slowly. Although the original 
drums date from the turn of the century, the first generation of drum 
control equipment reached the market only sixty years later and micro¬ 
computers were not Introduced Into tanneries until the eighties. 
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Meanwhile, evolution has left Its mark on all the constituent technical 
processes and today computerized production management has become a 
reality. Moreover, competition between the Industrialized countries has 
resulted In the Introduction of new technologies Into the various stages of 
leather production. Alongside which, the spread of computerization Into the 
whole range of production equipment has been exceedingly fast. 


1. WET STAGE PROCESSES 

Even though programmed rotation of paddle vats and drums was the first 
stage In equipment mechanization, It has to be admitted that there have 
been remarkable environmental changes over the last twenty years or so. 

The loading of drums from. the raw hide stock Is now controlled directly, 
either by strain gauges mounted on the drum or by a weighing system on the 
overhead conveyor. The data thus collected Is essential downstream In the 
process. The strain gauges can also be used to detect the quantity of 
drained float. Both the volume and preset temperature of the water supply 
are fundamental programmable Inputs. Originally, simple thermostats mounted 
In the reheating tanks seemed adequate; but today, such sophisticated 
systems as AQUAMIX by HUNI can programme 5 temperatures and 18 drums at 
flow rates of up to 1 200 litres per minute and with temperatures accurate 

to 1° C. 

Automatic control of drain valves also plays a role In the complete auto¬ 
mation of the process when the Input of chemical products Is considered. 
Even though control of the quantity of liquid reagents seems feasible, 
despite their agresslvlty, powdered products are a far more difficult 
problem. Yet, today, the Introduction of highly efficient and Inexpensive 
screw distributors with several different screw speeds to ensure rapid and 
accurate delivery has automated dosage. 

Naturally enough, one of the most Interesting developments In drum 
equipment Is the quite recently presented recycling equipment, such as 
CYCLON by VALLERO and the EC0L0GIC drum by OLCINA. 
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In fact, these systems have several advantages, firstly the drum float can 
be removed and subjected to various operations such as reheating during 
dyeing to Improve colour fixation. Moreover, the float can be drained and 
strained before It Is returned to the drum. This operation permits the 
removal of hair prior to liming which avoids Its hydrollsls and consequent 
organic pollution. This equipment has also proved very useful In bath 
monitoring since dellmlng operations can be controlled from the pickling 
or baslflcatlon stage through the measurement of pH. Other applications, 
such as measuring the efficiency of washing by monitoring the resistivity 
parameters or the turbidity of the soaking float can be readily envisaged. 

Moreover, It should be possible to route liquid through a cell In which a 
spectrophotometer connected to a microcomputer would monitor the correct 
chemical progress of retanning or dyeing. 

Finally, drum removability from the float permits process parameters to be 
corrected through the addition of powdered products during treatment prior 
to repositioning the bath. Computerization completely automates all the 
functions associated with the drum and,by relieving the production 
controller of all repetitive and fastidious tasks, has become essential to 
overall process control. Production management programmes have become 
Indispensable adjuncts, providing memorization facility of all production 
formulae. These can be divided Into five main categories. 

Standard formulae. Including chemical products which are not modified 

during use (standard articles), 

- Basic formulae, consisting solely of descriptions of chemical products, 


Dye formulae, consisting solely of coloring agents.The multiple combi¬ 
nations of the two last-named groups, used solely by the dye house, 
allow retrieval of any formula greatly reducing memory load, 

- Pre-mix formulae, for the production of (non-)coloured bases, used In 
the finish shop, 

Laboratory formulae, defining the formulae of the setting-up phase before 
conversion to one of the four groups listed above. 
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Using this formulation module, It Is possible to add, cancel, modify or 
combine any formula(e). 

In a different module, from base article codes or from formulae codes, the 
computer can directly calculate the work formula. If, during the production 
process, quantities of additional products have been used, the operator can 
modify each file called to the screen. This entails an automatic updating 
of cost prices involved and a file sheet Is printed out. 

A third module provides automatic stock control of chemicals together with 
the print-out of work programmes. The programme provides conventional 
functions of stock control (add, cancel product, control print-out, alert 
levels, prices and quantity consumed). 

A fourth module In the programme permanently calculates the price of 
each formula as a function of the most recent price update of stocked 
products, even If the formula has been modified. Thus, available stock 
and products consumed are evaluated automatically through the weighted 
average price of stock updated by the computer. 

Consequently, computer assisted stock management provides control of ail 
elements Involved In competitive production. By linking the control systems 
governing drum functions to the water and chemical product supply 
controls, It Is possible to completely automate the wet shops.Even though 
the most complete systems are offered by HUNI (COMPUTAN), the following 
contribute to automation to a greater or lesser degree : DOSE (DOSELOG) 
VALLERO (CYCLON) OLCINA (LOGICA) CDP (COMPUDRUM) and CTC (SAGACE). 

It has been proved that these various systems can provide savings of up to 
8 % In chemical products, 20 % savings In water and a much better division 
of work by rationalizing the production flow (just In time). 
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2. SORTING OPERATIONS 


During the production process, sorting operations associated with physical 
dimensional measurements (thickness, area) and with quality grading are 
essential. Although area and thickness are perfectly measured by high 
performance machines connected to the plant mainframe, computer; the measu¬ 
rement of quality and subsequent sorting are criteria which remain 
subjective; their degree of variability depending upon the constancy of an 
operator's quality evaluation. 

It Is already realistic to envisage a machine with an ultrasound measuring 
device for use In wet blue or In pickle and for monitoring the physical 
make-up of hides; such as the METRONIC from CHARVO. Variations and faults 
would be detected, even those concerning dermis structure such as blind 
warbles, holes caused by parasite damage but undetectable from the surface, 
skin tumours, defects In horizontal and vertical fibres, excess fatty 
deposits and flay cuts. 

Moreover, If an optical Inspection system Including a video camera were 
used for monitoring shape, It would be possible not only to measure the 
surface area but also to show up surface defects. Consider adding a micro¬ 
computer controlled moisture measuring system, then manufacture as a 
portable unit and you will have produced a highly efficient tool Invaluable 
tothe tanner when dealing with raw materials suppliers. Already, various 
Items are available which facilitate skin sorting after unhairing; such as 
sorting after wet-white pretanning or sorting with the aid of a fault 
revealing product (SORTASSIST from HODGSON) on limed, dellmed or deplckled 
skins. 

3. MECHANICAL OPERATIONS IN THE WET STAGE 

Two of the many mechanical operations carried out In the wet stage, namely 
splitting and shaving, require especially sophisticated monitoring. 
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3.1. The splitting machine 


It has always been the most precise machine In the tannery and Is now 

highly sophisticated. The performance of a modern splitting machine 

must meet the following minimum specification : 

- Accuracy of splitting: better than 0.1 mm In blue and 0.2 mm In lime 
All functions and settings are to be hydraulically controlled 

- Programmable variations In the splitting height at the shoulder and 
the belly 

- Thickness In relation to the left or right split sides Is to be 
adjustable 

- Cambering of substance roller 

- Adjustable splitting speed and slow lead-in speed for lime 
splitting 

- Automatic bandknlfe advance system to compensate for wear 

- Automatic control of bandknlfe hydraulic tension 


And today even more elaborate refinements are available : 

- Automatic programming of substance variations Instead of return to 
manual control 

- Slow feed speed can be combined with an Increased head opening to 
facilitate Insertion. 

- Speed differential between the substance roller and ring roller 
Improves skin spreading 


SI-36 



All these features Incorporated in modern machines render centralized 
control, programmable monitoring and fault detection automats 
essential. If these features were missing, the operator would require 
great dexterity and would spend too much time on adjustments. 

\ 

Ancillary splitting equipment, such as extraction and stacking units 
cannot go unmentioned since they are now microcomputer controlled and 
have become essential In the Industrialized countries. Extraction and 
stacking equipment developed by MERCIER can be connected directly to 
a mainframe computer to provide all necessary data on skin stack size 
and quantity. 

3.2. Shaving machine 


Though not as sophisticated as the splitting machine, Increasing the 
width of shaving machines has also raised their potential because now 
heavier skins can be handled without loss of accuracy. Numerous 
electronic developments have been Incorporated Into these machines 
over the last few years : 

- The development of complex grinding programmes which ensure that 

the knife cylinder Is convex and avoid grinding while the machine 
Is operating. 

" Moveable support roller to protect the bellies. 

- Programmed variation In the thickness of shaving during skin 
passage, with progressive return to Initial thickness. 

Variable opening and closing of the machine. 

I 

Today, with working speeds of 25 metres per minute, obtainable 
accuracy of thickness Is better than 0.1 mm. 

Moreover, delivery speeds of 50 metres per minute arre featured In 
some machines available today. 
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*• trimming LEATHER 


By definition, trimming the skin periphery Is uneconomic. In the first 
p;ace, It Is labour consuming, moreover the amount of saleable leather Is 
reduced and yet It remains unavoidable. Leather cannot be sold or even 
finished unless the edges are trimmed (frayed edges, tearing, fringes). 
Nowadays, various trimming methods and equipment are In use for trimming. 
Since cutting tools are essentially manually controlled, whether 
hand-operated, pneumatic or electric shears, the factors which determine 
trimming quality are operator skill and fatigue. 


A new process Is being developed In which a water jet Is used In trimming, 
a video camera transmits an Image of the cured skin and a computer 

processes the Image. Thus, the system carries out the following operations 
In succession : 


- Compilation of a reticulated Image of the whole of the hide through a 
video camera 

- Acquisition of the Image signal which Is converted Into numerical code 

Processing of the signal In relation to cutting parameters to determine 
the points of the trimming profile. 

- Memorization of these points In relation to the skin as a whole 

Effective control of the cutting tool after memorization of the trimming 
profile. 

Naturally, trimming parameters permit presetting of the maximum percentage 
of leather to be trimmed, the size of the Irregularities to be eliminated, 
the distance from the edge of holes to be avoided and the distance between 
the untreated profile and trimming. 

The prototype of this machine Is already operational and If the results 
prove generally satisfactory this should lead to the avoidance of a 
particularly fastidious job In tanneries. 
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5. FINISHING 


The most common application method remains automatic spraying. However, 
this has become highly sophisticated with the Introduction of a whole range 
of control equipment which guarantees especially high performance. For 
example, the Introduction of microprocessors Into the pigment economiser 
system of METRAPLAN allows the following functions to be performed : 

- Creation of special effects by spraying an area In front of the booth 
rear section (shadow effect) and availability of colour variation such as 
shading or spotting, 

- Luminous display of the following data : total area painted, number of 
hides treated, hide overspray values both width and length, conveyor belt 
speed, rotary spray speed (In r.p.m.) speed of reciprocating spray 
(number of passes per minute). All data for these Items can be stored In 
memory, even In the event of a prolonged power outage, 

- Possibility of controlling up to 16 spray guns In a rotating booth or an 
oval path with a test run for each spray gun, 

- Possibility of controlling two booths on the same line from a single 
control zone, 

- It Is also possible to manage up to 3 or 4 feed lines with finishing 
product, Including a cleaning product line. 

All these features provide considerable savings In pigment which can reach 
30% or even higher. As a result, air pollution can be lowered, with air 
extraction and cleaning reduced. 

Finally, It may be envisaged that, at some time In the foreseeable future, 
operation quality may be even further Improved by applying continuous moni¬ 
toring to the physical characteristics of finishing - such as : viscosity, 
temperature and particle dimensions. 
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6. MEASURING MACHINES 


These machines are an essential part of the finished product control 
process In tanneries. They have now reached a very high degree of 
sophistication and accuracy. Modern machines, such as the METRONIC E 
from CHARVO carry out the following functions: 

- Measuring the area of each hide In l/10th dm 2 , In tenths or quarter 
square feet 

Print out of areas on listing with two non-volatile memory totalizators 
(to cover power outages) and presetting of the required area and quantity. 

- Automatic hot branding of the area of each hide Into 7 segments using a 
numerical statistical system. 

Audible signal system for completed lot with classification per selection. 

- Specialized programmes and connection to plant mainframe computer 

- Automatic self-test of machine components with faulty operation detection 

- Single or multi-point monitoring of hide thickness before despatch. 

All these features enable a measuring machine to print out hide production 
statistics, subject to data corresponding to hide lots being processed at 
the same time; a true balance sheet can be raised to correspond with the 
raw material lots. And from this print-out’ the most Interesting sources of 
supply can be determined. 
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CONCLUSIONS 


We have just looked at several examples of process control which have 

become Increasingly accurate and In which tolerances have been tightened. 

In fact, these are now an integral part of the operation and today, 

automatic continuous monitoring of dyed and finished leather colour has 

become possible with the SELLASET and MINOLTA systems which should provide 
a highly significant contribution to Improving the quality of leather 

productlon. 

Process monitoring and control at every stage of production has thus become 
Indispensable If constant quality of output and user satisfaction Is to be 
guaranteed, especially If the five zeroes for all modern companies are to 
be respected: 

Zero Stock 
Zero Delay 
Zero Faults 
Zero Breakdowns 
Zero Paper 
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PROCESS TECHNOLOGIES WITH REDUCED POLLUTION 


K.S. Jayataman 

Central Leather Research Institute, Madras 


Introduction: 

Any industrial production is associated with the 
problem of disposal of effluents. The effluent varies from 
simple chemical substances to toxic, harmful, noxious subs¬ 
tances and materials varying in the degree of biodegradability. 
The effective solution to this problem can be achieved by 
either (i) de-pollution i.e. by adopting proper effluent treat¬ 
ment system for almost complete removal of pollutants or 
(ii) reduced pollution through process technology i.e. by 
adjusting the processing procedure in such a way as to reduce 
the harmful pollutants in the effluent as the process of zero 
pollution sounds theoritical at this stage. 

Pollution can be reduced or eliminated by process 
modification, chemical and raw material substitution and/or 
recovery of byproducts. Since leather making involves the 
removal of non-collagenous materials from the skin and subse¬ 
quent stabilisation of collagen by tanning, pollutants arise 
from both hides and also from incompletely absorbed chemicals 
used in processing. 

In the leather processing, both liquid and solid pollu- 
i ^nts are generated at various stages. With accumulation 
of more accurate data on the treatment of tannery waste manage¬ 
ment, it is becoming increasingly obvious that pollution abate¬ 
ment would be very expensive if tanneries were forced to 
meet the stringent limits enforced by effluent authorities. 
The principal causes for the high cost of tannery waste treat¬ 
ment • are the large effluent volume and the high pollution 
load. The recurring and non-recurring cost of effluent treat¬ 
ment with most effective physico-chemical and biological treat¬ 
ment would work out cheaper when the voilume of the effluent 
to be handled and toxic load are reduced. 
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With the. advancement of knowledge on process jtechno- 
lojzy and availability of better processing vessels, designed 
based tm chemical engineering principles, processes could 
be developed with improved uptake of chemicals, reduced 
input of water and consequently reduced pollutant load in 
the effluent. 

The methods and techniques by which the pollution 
can be reduced or minimised are as follows: 

- recycling techniques. 

- use of newer processing vessels aiding better uptake 
of chemicals. 

- substitution (at least partially) of harmful pollutants. 

- development of alternative tanning systems. 

Results obtained through some of these approaches 
for various operations of leather making are reported below: 

Soaking: 

During the process of soaking the salted hides, dis¬ 
solution of interfibrillary proteins like albumins and globulins 
occur due ko the solubilising effect exerted by the salt solu¬ 
tion. Consequently, the effluent from the soak yard would 
be rich in salt, protein degraded products, preservatives, 
bacteria and defilements and this constitutes about 20-25% 
of total load of effluent. 

In general, soaking is done in 2 or 3 stages with 
change of water (quantity varying from 300-400%.) each time. 
It has been found that by employing counter current reuse 
of soak liquor, the volume of effluent can be reduced to 
one-thirds without any impairment in the quality of the. hides 
and without increase in the load of the effluent. 

The counter current technique adopted for reuse of 
soak liquor is shown in Fig.l and the characteristics of the 
liquors are given in Table-1.. 
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All the values except pH are expressed in mg/1. 






It can be observed from the table that soak-III is the least 
loaded effluent with low chlorides and with low cU ss °l ve d 
proteins and hence low BOD. This can be used for soaking 
once washed hide. The resultant effluent has its characterists 
similar to that of soak-II as can be seen from Column 8 & 2 of 
Table-1. 

The effluent from soak-II can be used for pre soak 
or soak-I for fresh sides without any impairment in quality 
of hides and the resultant combined effluent is similar to the 
effluent from soak-I as seen from columns 4 & 11 of the Table-1. 


This in turn offers a potential for counter current 
reuse of soak liquor without altering the properties of final 
leather. 

TABLE - 2 

COMPARATIVE VALUE OF SOAKING OPERATION 



Control 900% 
water used 

Experiment 300% 
water used 

pH 

7.5 

7.5 

BOD 

1383 

1325 

COD 

5417 

4898 

Total Solids 

166545 

152160 

Dissolved Solids 

134330 

129905 

Suspended Solids 

32215 

22255 

Chlorides 

73174 

76694 

Protein 

860 

877 


All values except pH are expressed in mg/1. 

Control: Total value of soak I + soak II + soak III 

operation (300% + 300% = 900% water used) 

Experiment: Average value of three experiments of cbunter 

current soaking method (300% water used) 
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Comparison between the three times used counter current liquor 
with that of the total effluent from three independent soaks 
is shown in Table-2. 

By this counter current technique the soak liquor 
effluent volume decreased by 66%, without any additional 
pollution load. This system can be adopted by '-.anneries 
and can be extended to paddle soaking and drums as well. 
As the solar evaporating pans occupy major portion in any 
treatment system, reduction in soak liquor volume would effec¬ 
tively reduce the space required for the evaporating pans 
and hence the cost of construction. 

Liming: 

Recycling of lime liquors is very well known and 
is being practiced by the industry in the case of sulfide- 
free lime liquors. Attempts for counter current reuse of 
lime liquors have also been made [1] to reduce the effluent 
from lime yard. 

However with the modern liming systems, involving 
sharpening agents, recycling systems with replenishment of 
lime and other additives may be rather difficult to control 
in regular production. 

Deliming: 

Considering the beam house operations of. deliming 
and pickling, where the reaction is one of diffusion followed 
by chemical combination, the concentration gradient plays 
a vital role. Conventional deliming in drum, involves use 
of large quantities of water in order to minimise the mechanical 
action and thus preventing the damage to grain of the pelt 
which would be tender at this stage. Since the reaction 
of the deliming agent with collagen is non-stochiometric, due 
to the complex nature of the substrate, relatively higher 
quantities of deliming agent than the theoretical requirement 
is used. 
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However it is' possible to reduce the float and chemi¬ 
cals used for deliming, retaining the concentration gradient 
as in conventional drum, by the possible use of newer proces¬ 
sing equipments which are designed to provide gentle mecha¬ 
nical action in contrast to the drum. 

The hide processor and compartmental (Y) drum offers 
such possibilities. 

Based on the design of the equipment, the advantages 
claimed for the hide processor are: 

- Gentle mechanical action, consequently better grain 
characteristics of final leathers. 

- Pumped recirculation system offering better scope 
for lower liquor hide ratios and hence less effluent. 

- Easier loading and unloading of hides. 

- Lower power requirement due to reduced starting 

torque. 

- Minimum space requirement. 

However, when hide processors are used longer proces¬ 
sing time is required. 

In order to monitor the efficiency of the hide processor 
in the operation of deliming, the hides were cut into sides 
and the rights were processed in the hide processor with 

the corresponding left sides being processed in the drum. 
After deliming both the sides were pickled and chrome tanned 
in the conventional wooden drum. 

By conducting a series of experiments, varying the 

float and the amount of deliming agent used, the savings obtained 
in chdmical and water input in the hide processor are given 

in Table-3. 
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SAVING IN 

TABLE - 3 

CHEMICALS AND WATER 

IN DELIMING 

Processing Vessal 

% of water 
used 

% Ammonium 
Chloride -used 

Drum 

100 

1.0 

Hide Processor 

60 

0.75 

Saving 

40 

25 


(in hide processor) 

The leathers were then analysed for uptake of chromium and 
the shrinkage temperature of the leathers were determined. 
The values are given in Table-4. 

TABLE - 4 ' 

COMPARISON BETWEEN CONTROL AND EXPERIMENT 


Control 

% Cr,0_ 

o 

T 


2 3 

s 

Drum 

(Deliming) 

3.12 

108 

Experiment 

3.08 

109 

(Deliming in 

hide processor) 


In all these experiments, only one deliming agent 

has been tried. However the system can be extended to 

other deliming agents also. 

Pickling: 

In the process of pickling the hides are treated 

with acid, in presence of salt solution which is employed 

to prevent swelling of the protein. It is kinown that, whilst 
almost the total quantity of acid used for pickling is taken 
up by the protein, only 40-45% (3% out of normal 8% of salt 

based on pelt weight) is taken up by the pelt and the rest 
is let out in the effluent. This amount of sodium chloride 
is normally mixed with other discharges of the tannery and 
adds up to the total dissolved solids of the effluent’. Despite 
the efforts by different researchers, as such there is no 

economical method for eliminating sodium chloride used in 
pickling. 




Similar to deliming, building up of concentration gradi¬ 
ent of salt same as that in the conventional drum, using hide 
processor pickling has been tried. 

As mentioned earlier, the hides were cut into sides 
and rights were pickled in hide processor and lefts in the 
conventional drum. The sides were then chrome tanned in 
the conventional drum. The savings in chemical and water 
input are given in Table-5. 

TABLE - 5 

SAVING.IN CHEMICALS & WATER IN PICKLING 


Processing Vessal 

% of salt used 

% of water used 

Drum 

6 

60 

Hide Processor 

4 

40 

% reduction 
in hide processor 

33 1/3 

33 1/3 

The wet blue 

obtained in the 

hide processor was 


comparable with control with respect to both chrome fixation 
and hydrothermal stability. The leathers had also uniformity 
in colour and were smooth grained in both cases. 


The saving in chemical and water input in the process 
of pickling was as high as 33% and further this system also 
offers a scope for recycle and reuse of pickle liquor with 
appropriate replenishment. 

Chrome Tanning: 

Emphasis is now laid on this unit operation because 
of the increasingly stringent limits applied world-wide to 
the concentrations of chromium permitted in the effluent. 
Despite the relative non-toxicity of trivalent chromium i 2-5 V 
limits as low as 1 mg/1 of chromium have to be met now. 
With the conventional processing, exhaustion rates of around 
70r80% are typical (6), producing a residual chromium concen¬ 
tration in the spent tanning liquor of around 4000 mg/1 or 
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more and dilution of this liquor with other tannery effluents 
might lower this only upto 100 mg/1 or more. Apart from the 
environmental impact, these relatively .low exhaustion rates 
involve substantial economic losses. 

In India, it is estimated that about 28,000 tonnes of 
basic chrome sulfate are being used annually. With the exhaus¬ 
tion rates, around 70-80%, chrome tanning salts equivalent to 
nearly 1800 tonnes of Cr^O^ are discharged in the effluent [7], 

However, there are claims in the literature that chrome 
exhaustion can be increased to 90-95% using (a) some commercial 
additives [8,91 (b) recycling procedures [10] (c) high final 

temperature of tanning [11-131 (d) high final pH [14,15], and 

(e) usage of self basifying tanning agents [16-18]. 

The basic rate equation for any process is 


Rate 


Driving Force 


Resistance 

The driving force for the chrome tannage is the concen¬ 
tration of chrome and the simplest way to obtain a high concen¬ 
tration is to use a low float. 


In order to combat the poor exhaustion problems, attempts 
were made to develop low float system with gentle mechanical 
action of the hide processor. Since the addition of salt in 
tanning is mainly to prevent acid swelling, effective concentration 
gradient plays a vital role and hence the total am ount of salt 
used can be reduced considerably in line with the reduced quan¬ 
tity of water used for tanning in the hide processor. 

By varying the total float used for tanning, keeping 
the amount of Cr 2 0 3 offered constant (1.5% based on pelt weight) 
a series of experiments have been carried out to explore the 
possibilities of savings in water and chemical input in chrome 
tanning. The wet blue leathers were analysed chemically for 
fixed Cr_0_ and the shrinkage temoperature of the leathers 

« J 

were also determined. The analytical data is given in Table-6. 
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TABLE - 6 

INFLUENCE OF FLOAT RATIO ON CHROME TANNING 


Drum Hide Drum Hide Drum Hide Drum Hide 
Proce- Proce- Proce- Proce¬ 
ssor ssor ssor ssor 


Total Float (%) 

100 

100 

80 

80 

60 

60 

40 

40 

% of NaCl used 

4 

4 

3 

3 

2.5 

2.5 

1.5 

1.5 

Fixed Cr 2 0 3 (%) 

3.2 

3.4 

3.36 

3.62 

3.54 

3.79 

3.68 

3.96 

T s #C 

106 

107 

106 

107-109 

108 

110 

110 

112-113 

Time taken for 
penetration (min) 

45 

110 

40 

90 

30 

75 

25 

55-60 


Though the time required for penetration of chrome 
is slightly high when hide processor is used, there is conside¬ 
rable improvement in fixation of Cr^O^ for the same amount 
of chrome offered. More significantly the wet blue from the 
hide processor was fuller in substance with smooth grain and 
uniformity in colour in contrast to the wet blue with a tendency 
to drawn grain and non-uniform colours as obtained from the 
drum with reduced float. 

Such a system, with improved chrome uptake offers 
a scope for reduction of amount of chrome used for tanning, 
if the leathers were required just to stand the boil test. So 
with this view, using the reduced float system in hide processor, 
the amount of chrome offered was varied and It has been found 
that 4% Basic Chrome sulfate was sufficient to impart significant 
hydrothermal stability to the leathers. The results are shown in, 
Table 7. 
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TABLE - 7 


VARIATION IN UPTAKE OF Cr „O n WITH 

. . . . 1 1 1 . .. 1 j . 

BASIC CHROME SULFATE USED 



6% 

5% 

4% 

% Fixed 

3.96 

3.02 

2.69 

Cr 2°3 




T s *C 

112-113 

106 

102 


Further, hide processor offers better scope for adopting 
the high chrome exhaustion techniques like use of high tempera¬ 
ture, recycling etc. due to inherent design of the equipment. 

Pickle - free Alum - Chrome combination tannage 

Another possible approach for reduction of chrome in 
the effluent is to substitute chrome partially by other tanning 
agents. There is extensive literature relating to the use of 
aluminium salts in conjection with chrome salts [191. Apart 
from improving the grain quality and uniformity, aluminium pre¬ 
tanning has been found to improve uptake of chrome. Aluminium 
pretanning is supposed to orient and mask the reactive ionised 
carboxyl groups of collagen. Evidence to this hypothesis is 
slow release of aluminium which takes place during chrome tanning, 
resulting in improved uptake and better distribution of chromium. 
Because the carboxyl groups are pre-oriented, as the pretanning 
agent is displaced with the formation and more stable protein 
carboxyl - chromium bond, more cross linking takes place. [20] 

When alum [K,SO , Al,(SO.) 24 H O) dissolves in water, 

2 4 2 4 3 2 

hydrolysis takes place, leading to formation of a soluble basic 
aluminium salt [A1 (OH) SO^l and an equivalent amount of free 
mineral acid. When a delimed side enters such a solution, 
free mineral acid is taken up and fixed by collagen similar 
to pickling. This results in further hydrolysis of aluminium 
salt. This property of alum has been advantageously used for 
combining pickling and pretanning operation, without addition 

t 

of external acid for pickling. Potassium sulfate present along 




with aluminium sulphate can function as a neutral salt, enabling 
substantial, (to an extent of 75%) reduction in use of sodium 
chloride during pickling. 

A series of experiments have been carried out on cow 
hides to fix the amount of alum required to get a pH of 2.8. 
After pretanning with alum, the sides were subsequently tanned 
with basic qfrrome sulfate, keeping the total mineral oxide (equal 
to 2%) same as that of conventional chrome tannage with 8% 
basic chrome sulfate. 

The leathers were then checked for the hydrothermal 
stability and uptake of mineral oxides. The results are shown 
in Table-8. 

TABLE - 8 



Conventional 
Chrome Tanning 

Alum-Pickle 

Combination Tanning 

Sodium Chloride used 
for pickling ■ 

8% 

2% 

Acid used for pickling 

1% 

- 

Amount of Alum used 

- 

8% 

Amount of BCS used 

8% 

4% 

% A1 2 0 3 fixed 

- 

0.8 

% Cr 2 0 3 

4.2 

3.6 

2 

Tensile Strength (kg/cm ) 

215.5 

213.5 

Grain hursting strength 
(Kg/cm) 

20 

18 


The salient features of this process ares 

- elimination of addition of external acid for pickling 

- reduction (to an extent of 75%) in use of salt for 
pickling 

- reduction in chrome offered., without impairment in 
properties. 

- higher exhaustion of chrome 

- amount of fixed Cr_0, very near to that of control 
despite 50% reduction In input. 
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NEWER TYPE OF TANNAGES 


With the Indian industry emerging as one of the leading 
exporters of finished leathers and leather goods, from a stage 
of semi finished leather exporter it is necessary to develop 
a suitable crust, which would combine the properties of chrome 
and vegetable tanning materials, overcoming the disadvantages 
of both. Such a tannage would have greater potential in years 
to come. 

Extensive work has been carried out at CLRI, for the 
development of such a tanning system using salts of zirconium 
and aluminium with small amounts of basic chrome sulfate. 
The incorporation of basic chrome sulfate is to impart hydro- 
thermal stability to the leathers, while aluminium sulphate 
is used to impart mineral character to the leather, such as 
improved dyability, softness etc. Zirconium on the other hand 
makes the leathers easily wettable and full like vegetable tanning. 
Apart from this Zirconium due to its inherent nature contributes 
white colour to the crust. The advantage of this crust over 
other systems like wet white, which is essentially a reversible 
pretannage, is that it can be dried and stored in dry condition, 
after addition of small amount of cationic «fatliquor along with 
tanning salts. 

The amount of tanning salts offered and fixation of mineral 
oxides are shown in Table-9. 

TABLE - 9 


Mineral Oxides 

% used (based on 
hide substances) 

% fixed in leather 

Cr 2°3 

0.82 

0.64 

A1 2°3 

3.30 

2.12 

Zr0 2 

3.96 

3.02 
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The advantage of this alternate crust over the existing 
systems are: 

- white base, enabling rich dyeing 

amenable for storing in dried condition, enabling 
ease of transport and selection 

- Versatility, as any type of finished leather could 
be made from such a crust 

- possess hydrothermal stability with shrinkage tempe¬ 
rature around 105-106°C 

- the crust leathers are full in substance offering 
scope for reduction of retanning agents subsequently. 


Conclusion: 

With the increasing stringent measures on pollution 
load, the leather industry is forced to look in for improved 
environmental tannery processing. The difficulty associated 
with the tannery effluent are its large volume and high pollution 
load. CLRI has developed the following processes to overcome 
these difficulties by adopting water conservation and improved 
chemical uptake technologies. 

- Counter current recycling of soak liquors. 

- Reduction in water and chemical input during deliming 
and pickling by the use of newer processing vessels. 

- Partial substitution of chrome by Alum - pickling 

- Development of alternate crust 
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SESSION II s LEATHER PRODUCTS TECHNOLOGY 




DESIGN. STYLE AND FASHION IN LEATHER INDUSTRY 


Sylvie LEFRANC 

Director of the Bureau of Design and Fashion 
for Leather Industry in Paris 


ABSTRACT 


1. The Role of a Stylist in a Company 

Styling is a relatively new profession. 

Mass production systems after the war. Necessity 
to capture the market and its needs. 

Present Missions A stylist as a creator and 
innovator or a stylist as a radar, as an antenna 
tuned to various trends. 

• According to the style of products. Differences 
between a Company stylist and a free - lance 
stylist. 

Style/Industry 

Integration : The Stylist goes beyond creation, 
is involved at all levels of the Company, technical, 
marketing, commercialisation, comuunication.- 


2. The functioning of a Styling Office in the leather trade 


Objective : Definition of trends at all industrial 

stages. 

Methodology : 1. Search for information (Phase 

of analysis) 

2. Definition of trends (Phase 

of Synthesis) 

3. Coordination of industries (Phase 
of communication) 

Support of 1. Distribution (communication and 
creation: exhibitions/fairs) 

2. Press (professional - fashion - 
general public) 

3. Emergence of talents, help' to 
Stylists, meeting platforms (tom- 
petitions, fairs) 

Conclusion: Future of Styling in France as a spear-head of 

the leather industries. 



FOOTWEAR COMPONENTS 


Roger Robinson, 
Shoe Consultant, U.K. 


COMPONENTS USED IN THE MANUFACTURE OF FOOTWEAR 

1. LASTS-PLASTIC AND WOODEN 

2. TOE PUFFS AND COUNTERS 

3. INSOLE BOARDS 

4. GRINDERY 

5. ADHESIVES 

6. SOLING MATERIALS 
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RESIN RUBBER 


PROPERTIES 



MENS 

LADIES 

HARDNESS (IRHD)j 

88 (MIN) 

93(MIN) 

DENSITY (G/CM 3 ) 

i.35(MAX) 

1.35(MAX) 

TENSILE (KGF/CM 2 ) 

STRENGTH 

75 (MIN) 

65 (MIN) 

EXTENSION (*) 

200(MIN) 

200 (MIN) 

COMPRESSION SET 

35 (MAX) 

35 (MAX) 

FLEXING (MM CUT GROWTH 

PER KC) 

O.l(MAX) 

O.I(MAX) 

ABRASION RESISTANCE 
(VOLUME LOSS) 

350(MAX) 

400 (MAX) 

SOLE ADHESION (KG/CM 2 ) 

3.0 (MIN) 

3.0(MIN) 

THICKNESS (MM) 

4.3(MIN) 

2.7(MIN) 
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QUALITY CONTROL OF SHOE UPPER LEATHER 


WILHELM FISCHER 

Training, Research and Experimental Institute for Leather 
Federal Republic of Germany 

In the recent years, the developments in the shoe and leather 
industries as well as the textile industry have shown that 
great efforts have to be made to comply with the ever- 
changing demands of fashion. To meet the requirements of 
high fashion designers, more importance must often be 
attached to the appearance than to the physical properties 
of the leather. The consumer, however, expects a high fashior 
article to be of the same quality as a less fashionable, 
classical product with regard to material and workmanship. 

In reviewing the fashionable types of leather, I should 
like to deal first with the leather as such and then 
with the finish. 

In the recent years, fashionable soft leathers have been 
used on an increasingly larger scale for the manufacture of 
foot-wear and'this trend seems to continue. 

Very soft leathers, however, involve considerable problems, 
because thfey have to be reinforced and interlined to 
render them suitable for processing into foot-wear. The 
requirements imposed on upper leather differ substantially 
from the types used for the manufacture of clothing, 
fancy articles and bags. To explain thg reasons for the 
difficulties involved in meeting these requirements, I 
have to qo more into details. 



The types of leather that we have to deal with are chiefly 
nappa hides and goatskins which are now required to 
be very much softer than only a few years ago. 

Other types of leather include bastardskins and lambskins 
that are used in increasing quantities for foot-wear 
manufacture notonly because of their softness but also 
to solve the supply problem in the upper leather sector. 

It should be pointed out that a tanner producing a leather 
often does not know that it will be used for the manufacture 
of shoes. To meet fashion requirements, leathers similar 
to those for garments and bags are often used for foot¬ 
wear without giving consideration to the severe stressing 
to which shoes are submitted during wear. This is the 
reason why the leather has to be reinforced and interlined for 
shoe production. 

The softness required is imparted to the leather during 
tannage in the opening-up process that produces a soft, 
loose fibre structure. Suppleness is achieved by fat- 
liquoring and retanning. In this connection, I should like 
to describe the structure problems of the leathers first 
and the finishing problems later on. 
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The soft leathers that we have to deal with are chiefly 
hides and calfskins including glazed kid that have been 
submitted to a strong opening-up process. Bastard- 
skins and lambskins also give rise to the same sort 
of troubles. With all these types of leather, especially 
with lambskins, the loose structure or high stretch 
and the low cohesion within the skin may result In 
pi pi ness. 

The soft leathers are extremely extensible and 
particularly their permanent distention value is.very 
high. This has been dealt with in various studies of 
our institute where instruments have been developed 
for measuring the distention and permanent distention 
under a very low force, e.g., 750 mbar simulating 
the conditions that occur when shoes are worn. 

The values determined in the tests show that the 
permanent distention of normal leathers lies at 
2-3 35, that of softer leathers at 3-5 35 and that 
of extremely soft leathers at 6-9 35. This makes 
clear how great the differences are. It also shows 
that certa.in measures have to be taken when the 
leathers are used for the production of foot-wear 
to avoid that the leather or the shoes widen 
excessively during wear. For this reason, care must 
be taken in reinforcing the leathers with a suitable 
interlining. 
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In the shoe factory, the structure problem becomes very 
distinctly apparent when the leather has to be laminated 
with an interlining or when reinforcements have to be 
bonded to the underside of the leather in the tip and 
heel area of shoe uppers, as is normally done anyway. 

The leathers tend to wrinkle particularly in the areas 
where they are excessively soft. In extreme cases, even 
the smallest fixation on the underside of the leather 
may cause undesirable wrinkles to form on the grain side. 
It may well happen that a leather showing this behaviour 
is no longer suitable for shoe production. There is 
frequently reason for this kind of complaints which often 
leads to unfriendly discussions between leather producers 
and shoe manufacturers. 

Deficiencies of this kind are normally not visible on 
the leather until it is laminated with a reinforcement 
material or fixed lightly on the reverse side. 

Such defects can be simply detected by sticking a strip 
of adhesive tape to the flesh side of the leather and 
bending it in the direction of the grain side. The 
place where the adhesive tape is attached to the flesh 
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side will then become visible on the grain side. This 
can serve as an indication that the leather will cause 
trouble in shoe production. I have already mentioned 
that all leathers have to be reinforced anyway for foot¬ 
wear production. This fact should be considered in the 
leather production process to avoid any excessive opening 
up of the hides and skins. It should also be pointed out 
that in using leathers for foot-wear production, the 
adhesive used should be applied only to the lining or 
interlining and in lamination by plating the adhesive 
should be applied in spots. 

On patent leathers, wrinkling and loose grain will 
appear even more pronounced when the reverse side Is 
fixed or laminated with an interlining. Patent leather 
should therefore not be as soft as nappa leather or 
other types of soft leather. 

Grain cracking, a problem formerly often encountered 
in shoe manufacture, hardly occurs any more, because 
of the moistening devices that are installed. Any 
grain cracking still occurring today is usually due 
to a defect of the tanning process. 
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Another point that I should like to outline briefly is that 
regarding the fatliquoring of modern soft leathers. But first 
let us discuss the problem of stains caused by fatty spue. 

Fatty spue formation on finished shoes and leathers has 
been lately observed more frequently. Although it has no 
direct effect on the quality of the leather, this deficiency 
is not acceptable by shoe sellers, because they cannot be 
expected to wipe the spue continuously from the shoes 
before they can be sold. Fatty spue is often due not 
only to the amount but also to the composition of the 
fatliquoring agent or fatliquoring mixture used. 

Fatty spue usually forms when the fatliquoring mixture 
contains a very large proportion of hard fat. Excessive 
amounts of fat, of course, are the actual cause of fatty 
spue but the proportion of hard fat plays a decisive 
role. 

When the fat in the leather is degraded by bacteria, 
the re-sulting free fatty acids with a high melting 
point may also cause formation of fatty spue. Attention 
should be paid to the fact that it is not absolutely 
necessary to use a very large amount of fat for the 
production of soft leathers. This should be kept in mind 
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especially when the skins contain a large amount of natural 
grease as, for instance, the bastard and lambskins. The 
high fat content of the leathers interferes with the shoe 
production process and provisions should be made to* 
ensure that the extractable fat content of the leathers 
does not exceed 12 %. 

In this connection, we should also go briefly into two 
problems that are often the subjects of complaint, viz. 
the odour of the leather and formation of mould. 

Especially in your countries, it is important that 
suitable products of good quality are used for fatliquoring 
and that the leathers are properly treated in an odourless 
preserving process, because it often happens that mould 
growth is promoted by high humidity and heat during 
transportation. The offensive odour of leathers imported 
by us often gives rise to complaints. In many instances, 
analytical examinations have revealed that the odour 
has been caused by unsuitable or contaminated preserving 
agents. There are, of course, also cases where poor 
quality fatliquors have caused the offensive odour to 
which consumers rightly object. 
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Tests have also revealed the presence of phenolic compounds 
which cause objec|ionable odour. It should be pointed out 
that this has been observed in an increasingly greater 
number of cases and that the problem of objectionable 
odour should also be considered by the tanners producing 
pretanned leathers. It is also possible that wetblues and 
crust leathers already have an offensive odour. 

As I have mentioned just now, the cases of mould growth 
on upper leather are occurring with increasingly greater 
frequency. This, of course, may also be due to the 
modified regulations concerning the use of preserving 
agents. 

These points should be closely observed and corrections 
should be made to avoid difficulties during transportation 
and with dissatisfied consumers. 

And now to the finish problems. 

The object of finishing Is to Impart the desired 
appearance to the leather and to protect it from damage. 

The finish is therefore of decisive importance with 
regard to the suitability of the leather for the purpose 
intended, provided, of course, that the leather as such 
is in a perfect condition. This has been the case in 90 % 
of the complaints received. 
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The types of finish required for fashionable leathers have 
changed considerably in the past few years. Only 15 years 
ago, strongly pigmented finishes used to be customary, 
whilst today more or less transparent aniline finishes 
are predominating. 

The shade of a leather, of course, is a very important 
factor. The colour fastness that the leathers to be 
processed without lining or the lining leathers themselves 
are required to possess is of special significance. The 
leathers are mainly required to possess satisfactory 
colour fastness, wet rub fastness and fastness to 
perspiration. These are the requisite properties which 
an upper leather has to possess and which normally can be 
readily achieved, if suitable dyes of perfect quality 
are used and the colouring process is carried out 
properly. The requirements imposed on the rub fastness 
properties, however, are much more difficult to meet 
on full grain leather by dyeing and light finishing than 
on lightly buffed or corrected grain leathers by application 
of fairly thick pigment finishes. The reason for this is 
that better adhesion of the finish is achieved on a 
rough corrected grain surface than on a relatively smooth 
full grain surface. 
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The adhesion of the finish is decisive for the flexing 
endurance of the finished leather. Adhesion and flexing 
endurance are dependent largely on the finishing products 
and the finishing method used. 

Since the base coat formulation, which is usually based 
on dispersions, can penetrate a corrected or buffed 
grain surface more readily than a closed full grain 
surface, the anchorage of the base coat achieved is 
accordingly. The depth of penetration of the base coat 
formulation, of course, is also dependent on the fineness 
of the dispersion used. 

In this respect, considerable improvements have been 
made. Even wet adhesion values that fully meet the 
requirements Imposed can now be obtained on full grain 
leathers. 

The solution to these problems is particularly important 
today, because increasingly greater efforts are now 
being made to work solely with aqueous finishing products. 
The requirements Imposed, however, are more difficult 
to meet with water-based than with solvent-based finishes. 
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I feel sure that solutions will be found to this problem, if 
no excessively high physical requirements are imposed which 
cannot always be met anyway in the fashion sector. 

A certain minimum degree of adhesion of the finish, however, 
has to be maintained, in order to ensure that satisfactory 
wear properties can be achieved. Because In the shoe 
factory, an additional coat of finish is applied at the 
end of the manufacturing process to give the shoes a 
certain finishing touch. 

This additional finishing coat increases the physical load 
on the original finish of the leather. This may cause 
trouble on leathers with aniline finishes that may not 
have shown any reason for objections in a previous super¬ 
ficial flexometer test. Even extremely fine hair cracks 
in the finish of this kind may cause trouble on the 
finished shoe, if the final finishing coat is applied to 
the shoes in the manufacturing process. The use of 
a finish based on wax with less pronounced film forming 
properties would be more suitable for this purpose. 
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It should be pointed out specifically that the wet*adhesion 
of the finish is of very’great importance. It often happens 
that the base coat softens under the action of moisture 
and as a result the adhesion of the finish is Impaired. 

Special attention should therefore be paid to the application 
of the-base coat, because the quality of the leather is 
largely dependent on |he care exercised in formulating 
and applying the right base coat. 

The fatliqupring of the leather also has a great influence 
on the adhesion of the finish. Better adhesion on the 
fatliquored leathers is achieved with solvent-based 
finishes than with aqueous finishes. Care should be 
taken that the base coat and the top coat are suited 
to one another, i.e., they should possess the same 
elasticity and physical properties, as otherwise trouble 
Is to be expected. Mistakes are often made in this 
respect. 


The finish has to meet certain dry and wet rub fastness 
requirements, in order to allow proper leather care 
to be carried out. If these requirements are not 
fulfilled, troubles will result in the shoe manufacturing 
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process. Stain marks left on the leather of the shoe 
during the manufacturing process have to be removed by 
washing and trouble is caused, if the leathers do not 
possess satisfactory fastness properties in this respect. 
Poor fastness properties will reduce the wear properties 
of the shoes. Stains may easily form on the leather 
that does not stand up to normal leather care. 

Another property that especially the light-coloured 
leathers should possess is light fastness and fastness 
to change of shade that occurs under the action of 
heat after exposure to light. 

These properties are largely dependent on the kind of 
finish applied and on the binders used in the finishing 
formulations. 

I guess you know how important the light fastness is 
and that you are familiar with the problems involved. 

Satisfactory heat resistance is a property that is 
difficult to achieve. I shall answer any questions that 
you may have to this subject in the subsequent discussion. 
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It is of equal importance that light-coloured leathers possess 
satisfactory cold crack resistance. To meet this requirement, 
the finish of the leather must have sufficient elasticity. 

With light-coloured leathers, the problem is not so easy 
to solve because of the high proportion of pigments contained 
in the finish. 

Although it is not so serious in your country, this problem 
plays a decisive role when the shoes or leathers are exported. 
At sub-zero temperatures between 0 and -10 °C or even -15 °C» 
which may well occur in Europe, cold-crack damage may be 
caused to the leathers or shoes even during transportation. 

In the recent years, there have been numerous complaints 
about the discoloration of leathers that have been processed 
in combination with polyurethane sole material. 

It is a well known fact that polyurethane in conjunction 
with nitrocellulose causes yellowing and destruction of 

the finish due to the accelerator in the polyurethane 
system. 
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Attention should be drawn to the fact that even the smallest 
proportion of nitrocellulose, not only in the top coat, 
will bring about this kind of discoloration. No product 
has been found yet that could replace the accelerator 
(Dabco) in polyurethane. For this reason, the leathers 
that are to be processed in conjunction with polyurethane 
should be free of nitrocellulose. 

Finally, it should be pointed out that it is important 
to test and determine the tendency of the leathers to 
discoloration in conjunction with adhesives. Discolorations 
that occur on shoes, however, are usually not due to 
faults of the leather but to the adhesives which may 
contain substances that have a discolouring effect on 
the finish of the leather. 

This concludes the outline of the problems involved in 
the quality control of fashionable upper leathers. 

I shall now be pleased to answer any questions that you 
may have. 
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SESSION III s PANEL DISCUSSION 


on 

MANPOWER, MARKETING AND MANAGEMENT FOR LEATHER/LEATHER 

PRODUCTS SECTOR 


INDUSTRY’S VIEW POINT 



TANNERS GET-TOGETHER - 1989 
PANEL DISCUSSION ON 


MANPOWER, MARKETING AND MANAGEMENT FOR LEATHER/LEATHER PRODUCTS 

SECTOR 


ISSUES 


1.0. MANPOWER 

1.1. Is manpoweer a major constraint for futher growth of 
leather industry in India: If so, which of the following 
se-ctors, it is accute? 

- Raw material collection, handling and marketing 

- Production of (a) Leather 

* Beam house 

* Tanning 

* Finishing 

(b) Leather products 

* Footwear 

* Garment s 

* Leather goods 

* Others 

- Effluent treatment 

- Quality control 

- Management 

* Material * Administrative 

* Personnel * Marketing 

* Production * Sales 

* Financial 

1.2. What type of policies are needed to achieve the necessary 
growth of manpower at various levels? 

1.3. What is the status of Indian training facilities In leather 
and leather products sectors? Are they adequate? If not, 
what measures are required to strengthen them? 
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1.4. What role leather Industry can play in the development of 
manpower? What type of linkages are necessary between the 
Industry, government and/or academic institutions to 
achieve the desired goals? 

2.0. MARKETING 

2.1. What are the major constraints coming iri the way of 
international marketing of Indian leather/leather products? 

2.2. How effective Is market forecasting in Indian leather 
field? If not, what factors responsible? 

2.3. Is domestic market for leather products constrained due to 
the current emphasis on export market? If so, what 
policltes are required to maintain an optimum balance of 
growth between them? 

2.4. How to formulate marketing strategies for leather products 
to meet the growing international competition from Aslan 
countries? 

3.0. MANAGEMENT 

3.1. Are the existing managerial practices in Indian leather and 
leather products industries adequate to meet the growing 
challenges in the next decade? If not, what strategies or 
steps are required to strength them? 

3.2. How to attract young and qualified managers to the leather 
industry particularly in small scale units? 

3.3. What should be the basic prerequisites to become a good 
manager in leather and leather products Industries? Are 
they different from the other sectors of Industries? 

3.4 Leather products sector is attracting many multinational 
companies in India, They have a strong and aggressive 
managerial base. Can the traditional leather product units 
stand against them? If not, what steps are needed to meet 
the challenges of new situation? 
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FATLIQUORS BASED ON LONG CHAIN ALCOHOLS 

Geetha Baskar, K.Vijayalakshmi, K.Parthasarathy, 
V.V.M.Rao and S.Rajadurai 


Esters and interesters of long straight chain alcohols and 
fatty acids/triglycerides and their sulphated fatty derivatives 
were prepared. The physico-chemical characteristics of the 
esters and the fatliquors were determined. Evaluation of the 
developed products revealed their scope as suitable 
replacements for synthetic and sperm oil based fatliquors. 



CONSERVATION OF WATER IN SOAKING 


K.A.SHANMUGHASUNDARAM, D.H.KAMAT, K.S.3AYARAMAN & 

W.MADHAVAKRISHNA 


Conventional soaking operation consumes large quantities 
of water (i.e.900%-1200% based on raw material weight) and 
discharges approximately equivalent amount. By adopting the 
counter current method with cascade principle, it is possible to 
reduce the quantity of the input water used in soaking and 
thus the waste water generated in that operation. This process 
can also be extended when drums and paddles are used. 

Five batches of skins have been processed using this 

process to illustrate the feasibility of the method. It is 
observed that this method reduces water consumption by 66.66% 
as compared to the conventional method. The characteristics of 
waste water is similar to one obtained by conventional soaking 
operation. Another advantage is that the requirement of land 

for solar evaporation may be reduced. 
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NAPPA GARMENT LEATHERS FROM GOAT SKINS 

S.KULASEKARAN, DIPANKAR CHOWDHRY & K.S.JAYARAMAN 


In order to supplement leathers for garments, goat appears 
as an alternative source because of dependable supply and 
highest growth rate. Experiments were therefore conducted to 
convert them into nappa garment leathers by suitably adjusting 
the processing conditions at the different stages. The details of 
the process that was found most satisfactory and now ready for 
commercial exploitation is presented. 


Central Leather Research Institute, Madras 



WATER PROOF SOFTY UPPER LEATHER 


N.C.KRISHNAN, K.B.GUPTA, S.C.SUMATHI.V.V.M.RAO & 
K.S.JAYARAMAN 


A process for water proof softy buffalo upper using newly 
. developed maieinised cotton seed oil fatliquor with chlorinated 
paraffin oil has been developed. The leathers are soft, full, 
smooth and withstand 48 hours static water absorption and 2 
hours dynamic water absorption. 



EXPORT MARKETING OF LEATHER GOODS AND GARMENTS 

N.LAKSHMINARAYANAN 


India's position in the world market in the product sector 
has been discussed and the reasons for the relatively low 
state's share have been traced. Some suggestions have been 
made which eventhough may look unconventional, may prove 
effective in boosting up exports and getting a greater share in 
export market. 


Central Leather Research Institute, Madras 
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SPECIALITY FATUQUORS FOR PICKLELESS CHROME TANNAGE 

K.B.GUPTA, N.C.KRISHNAN, S.C.SUMATHI, V.V.M.RAO & 
K.S.JAYARAMAN 


Use of phosphated and maleinised fatliquors of wool grease 
and cotton seed oil in the processing of pickieless cow softy 
upper has resulted In better feel, softness and fullness. Added 
advantages of this process are reduction of fatliquor 
consumption to almost 50 % and reduction of pollution caused by 
the use of common salt in pickling of hides. 



EFFECT OF ELECTROLYTE ADDITIVES IN FATLIQUORS 


K.V I3AYALAKSHMI, GEETHA BASKAR, K.S.3AYARAMAN 
V.V.M.RAO AND S.RA3ADURAI 


The 

influence 

of 

various 

electrolytes such 

as 

chlorides, 

sulphates, 

silicates 

and 

phosphates as 

additives 

in 

fatliquors 

in the 

lubrication 

of 

chrome 

tanned 

leathers 

was 

examined. 

Stratigraphic analysis 

showed 

that 

salt added 

fatliquors 

effected 

a more 

even 

distribution and 

fixation 

of 

fat. The 


experimental leathers possessed better softness and strength. 


Central Leather Research Institute, Madras 
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EVALUATION OF POLYURETHANE COATINGS FOR LEATHER 

SANJEEV GUPTA, RAJESH KUMAR AND G.N.MATHUR 

In this investigation, work has been carried out to 
synthesise .two component polyurethane formulations based on 2: 
2:4 and 2:6 Toluene di-isocyanate (80:20) and Poly oxy 
propylene glycol (Hydroxyl value 190) varying -NCO/OH ratio 
from 1.8 to 1.2 and -OH/NCO ratio from 1.8 to 1.2 respectively. 

These isocyanate and hydroxyl terminated polyurethanes 
were characterised by determination of -NCO percentage and -OH 
percentage by titration method. Isocyanate and hydroxyl 
terminated polyurethane prepolymers were mixed accordingly and 
diluted by thinner butyl-acetate in the ratio 60:40 and then 
sprayed on base coated goat skins. 

The effect of the polyurethane coatings were evaluated by 
various physical and finished properties viz. tensile strength, 
flexing endurance, wet and dry rub fastness, gloss, 
water-penetration, water vapour permeability of polyurethanes 
coated skins. 


H.B.Technological Institute, Kanpur 208 002. 
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ANATOMY OF FASHION 
(with general reference to Leather products) 

N.LAKSHMINARAYANAN 

Brief historic review of Fashion - Western and Indian - 

Fashion definitions including the one as 'dynamic mechanism of 

change through which a potential object is transmitted from its 

point of creation to public introduction discernable public 
acceptance and eventual obsolesence - design and style 
defined. The various stages of fashion such as distinctiveness, 

emulation, mass adoption and declining phase are described. 
The modus operandi of fashion changes and the functionaries - 
characteristic features of fashion products such as FAD, high 
fashion, mass fashion, classics, colours defined - fashion 

trends as applicable to footwear with reference to shape, 
design, materials colours and treatment. Inter-related concepts 
of fashion in respect of awareness, interest, knowledgeability 
and perceived risk are explained. Various theories of fashion 

such as trickle down and up theory - categorisation of buyers 
of fashion products - diffusion of innovations based on relative 
advantage, comparability, complexity, trialability and 
communicability is explained. Fashion life cycle with regard to 
products - eight segments of consumers of fashion products who 
include innovators, opinion leaders, innovative communicators, 
fashion conscious consumers, fashion followers, fashion 
leggards, fashion derivatives and fashion disintegrators 
explained. Fashion trends and footwear - fashion trends in 
India and selected countries - conclusions and suggestions. 


Central Leather Research Institute, Madras 
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DRYING CHARACTERISTICS OF LEATHER 

D.S.ROOSEVELT*, R.KRISHNAMURTHY**, K.V.RAGHAVAN* AND 

K.S.JAYARAMAN* 


Drying of leather is a complicated process. While the 
open/natural drying is less productive, the faster drying 
processes including radiation drying and the like processes 

could result in densening and damaging of the leather surface. 
To avoid these, a relatively slower process of drying with 
convection and conduction drying technique using an electrical 
drying chamber was developed. This paper presents the details 
of the chamber and the drying characteristics of leather 

dried in open and also in the chamber under conditions of 40°C 
and 60% RH. 

Conclusions such as temperature and humidity for controlled 
drying, drying behaviour of chrome tanned cow hides, 
vegetable tanned goat skins have been studied. Rate of 

consumption of electrical energy during drying has also been 
reported. 


* Central Leather Research Institute, Madras. 

** Dept, of Mechanical Engineering, Indian Institute of Technology 
Madras-600 036. 
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OBJECTIVE METHOD IN COLOUR MATCHING OF LEATHER 

R.VENKATACHALAPATH Y, R.RANGASWAMY, K.PARTHASARATHY 
K.S.JAYARAMAN, K.V.RAGHAVAhJ AND R.B.MITRA 


Modern method of colour matching of leather using 
instruments - Tristimulus colorimeter with microprocessor is 
presented. This objective technique using instrument is 
illustrated for matching fashion shades on full chrome sheep 
nappa and semi-chrome sheep suede leathers. 


Central Leather Research Institute, Madras. 
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A STUDY ON A NEW CHROME EXHAUST AID 'TUFTAN C' 

K.S.JAYARAMAN*, J.K.KHANNA*, D.H.KAMAT* 
V.B.SINGri** & P.K.KAUSHIK** 


The application of newly developed product 
"Tuftan-C" to be used exclusively during chrome tanning 
process to give additional chrome fixation has been 
described. Optimum quantity of Tuftan-C and the stage at 
which it has to be used for getting the beneficial effects 
of higher fixation of chrome has been worked out with 
supporting data. 


Central Leather Research Institute, Madras. 

£ £ 

Shri Ram Fibres, Madras. 
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SPECIAL EFFECTS FOR VALUE ADDITION 


K Parthasarathy, S Ramalingam, B Ramaniah, KS Jayaraman 


ABSTRACT 


With the view to utilise the lower ends to get better 
returns, a few approaches have been made to mask the grain 
defects of the lower ends by suitable techniques. 

1. Mosaic Effect 

Different coloured seasons are sprinkled on the leather 
by adjusting the air pressure and composition of the season. 
A mosaic effect is thus obtained which conceals most of the 
grain defects. 

2. Rain Drop Effects 

After covering the surface defects by heavy bottom 
coat with high amount of pigment and lacquering, a preformed 
polyurethane solution cut with suitable solvent is sprayed on 
the leather to produce the speckled effect. If required, the 
polyurethane can also be tinted with solvent soluble dyestuffs 
to get coloured effect. 


Central Leather Research Institute, Madras 
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TWO TOME SPLIT SUEDES 

C Muralidharan, R Ramesh, KS Jayaraman 

ABSTRACT 


Splits, the by-products of processing of wet blue hides, 
offer a tremendous scope for the tanners to increase their returns, 
if utilised in a better way. One such approach being production 
of two-tone suede, which could be -irtUised for footwear and 
leathergoods manufacture. This would enhance the aesthetic 
appeal apart from fetching, better returns. 

The principle behind this method is to produce contrast 
colours between the inner and outer layers of the split by 
suitable choice of dyestuffs with penetrating and surface dyeing 
characteristics. Subsequent printing and buffing of the leathers 
produce a two-tone effect. The nature and penetrating power 
of the dyestuffs and charge of the leather play a vital role 
in successful production of the two-tone effect. 


Central Leather Research Institute, Madras 



UPGRADING OP LOWER ENDS - GOAT AND SHEEP CRUST 

N Samivelu, S Krishnan, V Rathinasamy, KS Jayaraman 

ABSTRACT 

Even though India can boast of quality goat and sheep 
skins, there is still about 30% of the skins which suffer from 
some grain damage. It is necessary that these defective leathers 
are upgraded to get beter returns. Two approaches have been 
tried. 


The defective crust leathers (after assortment) are 
printed with suitable deep prints, snuffed, wet back, byed 
and refatliquored. These dyed leathers are dry drummed and 
toggled. By this technique, it has been possible to obtain 
grain and suede effect on the same side of the skin. 

Another approach has been to give a bottom coat either 
with protein formulation or resin formulation containing large 
proportion of pigment, embossing with suitable design plates 
and tipping effect produced with a contrast colour in a roller 
coating machine. By the above approach, it has been possible 
to camauflage the defects and the upgraded ' leathers can be 
used for the manufacture of value added product items. 


Central Leather Research Institute, Madras 
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AQUEOUS POLYURETHANE DISPERSIONS IN LEATHER FINISHING 

Maurice J Osgood 

Aqueous polyurethane dispersions are most important leather 
finishing materials. The present article highlights the development of 
water borne polyurethanes based on polyesters. It also includes a comparison 
of other leather finishing agent like the acrylic and protein based systems. 
The effect of pH and particle on the property of urethane emulsions have 
been examined. Major application include upgradation of leathers. In the 
case of PVC based uppers the plasticized migration is totally avoided 
by the use of PU emulsions. In conclusion the properties of the PU emulsions 
have been analysed in terms of cost and performance. 


M/s. Earnshaw Ltd., Darlington Road, Northallerton, U.K. 
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INFORMATION SOLUTIONS FOR TANNERIES & SHOES 

D. SUBRAMANIAM 


M/s. Nl IT have developed comprehensive computer 
based solutions for operational problems in the tannery 
and shoe making industries. Areas addressed include 
leather consumption control, inventory holding costs 
reduction, sample and actual costing, contract pricing, 
production scheduling, chemicals and dyes consumption 
monitoring, leather assortment etc. 

Information in any of the above areas may be 
retrieved at any time from the computer and all 
applications are integrated to the main accounting 
system. In addition, a comprehensive payroll package 
for the industry is also available. 


National Institute of Information Technology, Co liege Road 

Madras-6. 
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DESIGN, DEVELOPMENT AND FABRICATION OF 
SPORT SHOES-A BIOMECHANICAL APPROACH 


M Vengatachalam*, DLV Rao*, B Venkatappaiah*, 
KV Raghavan 


Videographic technique has been used to acquire data 
on kinematic parameters of athletic feet. The subjects 
chosen were the participants in the 1988 Olympic track 
events. . The events studied include i) 100 metre running - 
Men and Women ii) 200 metre running - Men IiI) Running 
portion in Triple Jump - Men and Women iv) 10,000 fnetre 
running - Men v) 400 metre hurdles - Men. The parameters 
obtained were displacements, velocity and acceleration of 
knee joint, Ankle joint and MTP joint of the leg. An attempt 
was made to determine the x and y components (ie in the 
direction of motion and perpendicular to -that) of the forces 
at those joints during different phases of the gait cycle with 
particular reference to foot-ground contact phase. An 
attempt was also made to correlate the results with the 
material properties in order to optimize the athletic footwear 
design. 


^Central Leather Research Institute. 
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QUALITY CONTROL IN FOOTWEAR 
M. Koteswara Rao 


'QUALITY CONTROL' is the key to boost up exports of footwear 
now gaining momentum. Quality Control is prescribing the qualities 
to be measured - their quantum and the methods of measurements and 
therefore does not aim at perfection but only identifies the limits of 
permissible defects. With this definition, the other objectives, the techniques 
such as (i) Physical Inspection and their Organisation and (ii) Statistical 
controls for ensuring quality control are reviewed. And the actual methods 
now in use within the country are discussed with particular reference 
to benefits like better quality and higher productivity with minimum 
cost. 


Central Leather Research Institute, 
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EFFECT OF SODIUM CHLORIDE ON VARIOUS MORPHOLOGICAL AND 

BIO-CHEMICAL CHARACTERISTICS OF PADDY SEEDLINGS 
¥ 

* 

T.Leelapriya, S.C.Nandy 
** 

P.T.Kalaichelvan 

Sodium chloride, a major constituent of tannery effluent, is 
well • recognised for its adverse affect on plant growth. Salinity affects 
plant morphology as well as plant metabolism and extreme salinity may 
even inhibit plant growth. In the present investigation the effect of 
salinity on the various morphological and biochemical characteristics 
of one salt tolerant (Var: AU-1) and one salt sensitive (Var: IR-50) variety 
of paddy during early seedling growth has been studied. 

Salinity affected all the morphological characteristics such as 
percent germination, height of seedlings, fresh and dry weights, etc. 
and the biochemical parameters like chlorophyll, carotenoids, total protein, 
total carbohydrates, total lipids, total amino acids, proline, nucleic acids, 
ascorbic acid, & amylase, succinic dehydrogenase and membrane permea¬ 
bility quite significantly. Both the salt tolerant and salt sensitive varieties 
of paddy were equally susceptible to the adverse affects of salinity. 
Proline synthesis by the seedlings is known to be enhanced under stress 
condition in presence of sodium chloride but when 50 ppm L-proline was 
incorporated to the salt medium, proline synthesis was found to be practically 
inhibited. Morphology and metabolism of Phaseolus aureus (green gram) 
were also identically affected by sodium chloride. 

* Central Leather Research Institute, Madras. 

** C.A.S. BOTANY, University of Madras. 
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FUNGAL GROWTH IN LEATHER AS INFLUENCED BY FATLIQUORING 

AND FINISHING 

G. Suseela Rajakumar, R.Ramesh & S.C.Nandy 

The influence of various fat liquors and finishing agents on fungal 
growth in leather was investigated. Fat liquors based on synthetic oil, 
vegetable oil, fish oil and mineral oil were tried but they showed practically 
no inhibitory effect on fungal growth. Amongst the finishing agents, 
polyurethane finish was the most effective in preventing fungal growth 
in leather followed by aniline finish whereas protein finish was found 
to be the least effective. 

Fungicides like Busan-30 and Sodium pentachlorophenate applied 

during fat liquoring prevented fungal growth in fatliquored leather at 
* 

0.05 -and 0.1% concentrations respectively but higher concentrations 
of the fungicides (0.1% Busan-30 and 0.3% Sodium pentachlorophenate) 
were needed to inhibit fungal growth in resin finished leather. When 
the fungicides \vere incorporated during resin finish, 0.2% Busan and 
0.3% Sodium pentachlorophenate were required to prevent fungal growth. 
The results obtained also indicate that the antifungal resistance to leather 
is not altered whether the fungicide is applied during fat liquoring in 
one instalment or applied in two different stages 


* Central Leather Research Institute, Madras. 
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POTENT IOTITRI METRIC DETERMINATION OF SULPHIDE 
USING SULPH IDE ION-SELECTIVE ELECTRODE 

. S. Ali Mansoor* & P. Riyazuddin* 

S. Sadulla** 


The performance of graphite coated with silver 
sulphide electrode JA. Palanivel and P. Riyazuddin, J. 
Chem. Edue.61 , 920 (1984)] has been evaluated in 

potentiometric litratjon of sulphide in unhairing bath using 
cadmium, zinc and silver ion-solutions as titrants. 

Experimental conditions and results will be described. 


Dept, of Analytical Chemistry, University of Madras, 
Guindy Campus, Madras-25. 

** Central Leather Research Institute, Adyar, Madras-20. 
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SUBRAMANIAN & CO 

44, Sydenhams Road 
Perlamet (Gr. Floor) 

MADRAS 600 003 

INDIA 


Tel: 36013 / 39819 


Tele* : 41 - 7458 SULB IN 


Factory : Dindigul 
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SREENIVAS & CO 

(MANUFACTURERS & EMPORTEfeS OF FINISHED LEATHER 
AND SHOE UPPERS) 


44 Sydenhams Road 
MADRAS 600 003 
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LEATHER AGE 

(A Govzrnmznt Rzcognlizd Export Houiz) 
MANUFACTURERS & EXPORTERS OF 

FINISHED LEATHERS 
SHOE UPPERS 

Associate Companies 

ANIS $H0E ZI PVT. LTD. 
LEDERFIT SHOES PVT. LTD. 

89/167 Bansmandi, 

KANPUR 208 001 

Phones : 63274, 63114, 52114, 243338, 248978 
Telex : 0325-333-BAGS IN 
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With Best Compliments From 


N.M. ZACKRIAH & CO 



Head Office: 

GRAMS 
PHO NE 
TELEX 


Tannery: 

Grams : 
Phone : 
Telex : 


24 V.V.Koil Street 
Periamet, Madras 600 003 

ZAKEEN 
35760 & 37378 
41-246 ZACK IN 


Thuthipet - 635 811 

safamSSiH 

2611 & 2239 
401-245 NMZ IN 
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MALIKS TRADERS 

62, Jolly Maker Chambers No.2 
Nariman Point 

BOMBAY 400 021 


Phone : 202 04 59 / 202 04 67 


Telex: 11-3825 MLKS IN 


FAX : (22) 2029944 


MALIKS TRAVERS 

123/185 P'la.tap Ganj 
Eactcny A tea 

KANVULR 208 012 


PHONE 


221732 / 223508 


MANUFACTURERS & EXPORTERS OF LEATHER FOOTWEAR & 
COMPONENTS & LEATHER GOODS 



A GOVT. OF INDIA RECWklSED EXPORT HOUSE 
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DHflRMSEE PARPIA 
"PARPIA HOUSE" 

185 POONAMALLEE HIGH ROAD 
MADRAS :: 600 010 
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TEJOOMALS 1 GROUP 

Mammaeftuet* - Expvtte'ih 
LtOrthu Footujzax S Leatfi a\ Good * 
Buying, S&lUftg, Commiuon S Sew&e Agent* 

PRINCIPLE OFFICE 

601, Tulsiani Chambers 
Nariman Point 

BOMBAY 400 021 


Tel: 240989/225544/2^4120 


Telex : 011-2946 TEJB IN 


Telefax : 05(2-223506 
Cable: 'MAGICIAN' 


EUROPEAN DIVISION 

Bahnhof Strasse 104 
D-4030 Ratigen 6 
(HOESEL) WEST GERMANY 

TEL : (0210?) 68075 , 68076 Sc 66313 

Telex: 8589123 TEJE Q Telefax:(02102) 67356 

OFFICES ALSO AT CALCUTTA, MADKAS, AGRA, HIRA3 & U.K. 
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KAPURTHALA NORTHERN INDIA TANNERIES LTD 

Sultanpur Road 

KAPURTHALA 144 601 

(Punjab) 

INDIA 


Mamiac.tute.x6 S Bx.poxte.t6 oi 

Vegetable and Chrome-Tanned Leathers, 
Round and Flat Leather Belting, Picking 
Band, Spring Buffers, Crushed Bone, Bone- 
meal, Sinews, Horn & Hoof Meals, Sterlized 
Bone Flour etc. 
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THE LARGEST ORGANISED TANNERY AND BONE 
CRUSHING PLANT IN NORTHERN INDIA 
WITH BRANCHES AT : 

(i) Knit Bone & Glue Works, Rajpura (Pb.) 

(ii) Knit Bone & Glue Works, Nilokheri (Haryana) 

GRAMS : KNIT PHONE : 2345 
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JALLOWAL TANNERIES 


TANNERS & EXPORTERS 

Spe.cialiit in A U Typzb o<5 Export Quality 
Soft Lzathtu 


Registered Office 

P.O. Box No.614 
P.O. RAHDASPURA 
3 ALAN DH AR 1 4 4 0 0 3 

INDIA 

PHONE 
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MAYPAR LEATHER MFG. CO. (P) LTD 


"PARPT A HOUSE" 

185, Poonamallee High Road 

MADRAS 600 010 


Phone : 666681/3 Lines 


041 - 7745 Fax : (044) 665040 
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With Best Compliments From 

I 

§ S 

I 

§§ 

I 

MIRZA TANNERS PVT. LTD 


Manufacturers & Exporters of 
Ail Types of Finished Leather & Leather Goods 


ooooooooo 


Bankers: 

PUNJAB NATIONAL BANK 
THEMALL, KANPUR 208 001 

Telex: 

(0325) 242 MIRZA 

Cable: 

LEADS Kanpur 

Phones: 

Head Office : 210676 210844 - Fact. 82-560 

KANPUR - UNNAO LINK ROAD (HAGARWARA) UNNAO 
Regd. A Head Office - 14/6 Civil Lines, Kanpur, 208 001 


@@@@ 
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WITH BEST COMPLIMENTS FROM 

qup 

cpcp 

cp<p 

cptp 

<p<p 

DIAMOND RED TANNERIES 

HOUSE OF ALL KINDS & BEST QUALITY OF LEATHERS 

Near Haathi Khaana 

KAPURTHALA 

Phone : 2403 ST No.25048618 Dt.25.1.79 

Spe.c.ialitte.i: Ccw Calf, na.lL.xai ox batting glove. 


$$$$$$$$$ 
$ $ $ $ $ $ $ 

$ $ $ $ $ 
$$$ 
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With Best Compliments From 


IQBAL LEATHERS PVT.LTD 

Manufacturers & Exporters of 
Buffalo Calf & Cow Calf Leathers 

Regd. Office 

91/147 Hiraman Ka Purva 
KANP UR - 1 (India) 



oooooo 


Tannery 

Plot C-2 Site II, 
INDUSTRIAL AREA, UNMAO (INDIA) 

Telex : 0325-471 IQBL IN 

Phones : Off 67376 - TANNERY : 82 - 765 
Catte : DBELL 
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WITH BEST COMPLIMENTS FROM 

BREMCO CORPORATION 

MANUFACTURERS AND WORLD WIDE EXPORTERS OF 
LEATHER HARNESS AND SADDLERY 


A/AWA8GUA/J 

KANPUR 2 0 8 


0 0 2 


Phone : 2947 29 


Telex : 3 2- SO BREM IN 


Factory 


112/1-B, BENAJ 
K A N P 0 R 
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Best Compliments from 
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i 

• 

i 

r 

• 

f 

r 

S. H. vatkar'a company 

Tanners and Exporters 
of Finished Leathers 


Office & Factory 

2869/B Jawahar Nagar 

KOLHAPUR ^16 012 
M aharashtra - IN DIA 


TELEX : 0195 207 SHV IN 

TELEPHONE : 25525 29067 

TELEGRAM : SHIVAHARI 


[IIIIII] 

[I] 
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WITH BEST COMPLIMENTS FROM 

56 

66 

66 

66 

66 

GOLDEN CHEMICALS LIMITED 

Chromium House 
Western Express Highway 
Post Box No.8204 
Dahisap 

BOMBAY 400 068 

Tel: 653663, 653671, 653848, 653994 
Telex: 011-71497 GCL IN Gram s'GOLDKEM 1 Bombay 40U 068 

OLtR pkovucts 

* SODIUM BICHROMATE 

* BASIC CHROMIUM SULPHATE 

* POTASSIUM BICHROMATE 

* CHROMIC ACID FLAKES 

* CHROME OXIDE GREEN 

* SODIUM CHROMATE 

* SODIUM SULPHATE ANHYDROUS 
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WITH BEST COMPLZMEA/TS FROM 


BAWA GROUP OF COMPANIES 

BAWA SKIN COMPANY 
SARUP TANNERIES PVT LTD. 

BAWA SHOES PVT LTD. 
BAWA LEATHER INDUSTRIES 
SARUP INTERNATIONAL 


Manufacturers and Exporters of 
Finished Leather, Leather Shoe 
allied leather products. 

P.O. RAMDASPURA 
3 ALANDHAR 

PUNJAB 

(India) 


High Quality 
Uppers and 


Phone : 


TELEX 0385-231 BAWA IN 
GRAMS - BASCO 
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With best compliments from 
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GRAND INTERN AT 10NAL 

MANUFACTURERS & EXPORTERS OF 
SADDLERY, HANDBAG, SHOE UPPERS & CHAPPALS 

39, Factory Area 
Fazalganj 

KANPUR 208 012 

. INDIA 


Phone.*: 


Factl572)2??69J, 2/9059 
Rz*L[SU) 214794 


Cable. : 'GALLOP' 
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WITH BEST COMPLIMENTS FROM 
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NANDAN EXPORTS 




Tanners & Exporters of Leather Garments 


* 

* 

* 

* 


Sheep Napa Leather Jackets 

Sheep or Cow Nappa Skirts 

Cow Napa Leather Trousers 

Motorcycle Jackets 3c Gloves in Ccw Napa 

Sheep Napa Winter Gloves. 


EXPORT OFFICE 
36, Basti Nau 

JALANDHAR 144 002 

India 

PH OWE 

7 6 0 16 


CABLE : NANEXPO 


Telex : 3*5-266 UBD IN 
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PRIMA TANNERIES 

(Export House Recognised by Government of Indie) 
No.7, Colootole Street# CALCUTTA-700 073. 


Telephones 27-8711. J 

Telex s 021-4415 FT * 

ABC CODE s 6th Edition TAMNERsCounci^ 

LEADING MANUFACTURER AND EXPORTERS OFl- 

FINISHED LEATHER OF ALL TYPES. 

FOOTVKAR 

SHOE UPPERS AND COMPONENT 
LEATHER GOODS 

SISTER CONCERNS JBBLANI TANNING INDUSTRIES . 

BRANCHES/FACTORIESs 

HOTEL GULMARO.AMlNABADi LUCKNOW-226 001. Cable'PRIMA* 

Telephones31227(3 lines) 

158, Thiruneeraalal Road# Chronpet# MADRAS - 600 044. 
Nagelkeni#Chrompet# MADRAS -600 044. Phs403022. 


Risvi Palace,wing"A", Flat No.202#571#Chinch Pokell Road, 
Opp. New Talkies.Bandra, BOMBAY - 400 050. Phs649 97 72 
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A TRUSTED NAME FOR SPECIALITY CHEMICALS 

AHURA CHEMICALS PRODUCTS PVT. LTD. 


NEW OFFERS 

Leather Processing Speciality Chemicals 
For your requirements of High Quality Products like : 


Weakly Anionic, Weakly Cationic, Anionic, Cationic 
and Nondonic type Light Fast, Electrolyte Stable 
Fatliquors, Synthetic Replacement Syntans, Ampho¬ 
teric Dispersing Agents, Cationic Dye Fixing Agent, 
Wax Emulsions, Protein Binders etc. 


Please Contact: 

AHURA CHEMICAL PRODUCTS PVT. LTD. 

82, MahakaU Cave.& 'Road 
Andhzu [Eaitl 

BOMBAY 4 0 0 093 

TEL: 6348365 / 6349752 / 6327481 / 6329753 

Telex : Oil - 7 1117 Grams: AHURACHEM 
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With Best Compliments From 

()().() 

() 

() 

() 

«» 


INDIAN LEATHER PRODUCTS ASSOCIATION 

INDIA EXCHANGE, 4 INDIA EXCHANGE PLACE 

(.... 7th Floor.) 

CALCUTTA 700 001 

Telephone : (033) 20-7753 20-7763 

Cable : EASTSHIP Telex : 21-7432 ISMA IN 


NORTHERN REGION OFFICE 


61 Hemkunt: Colony, New Delhi 1 10 048 


TELEPHONE 


(Oil) 641-9342 


WESTERN REGION OFFICE: 

Rahimtullah House (6th Floor) 
7 H0M3I STREET, BOMBAY 400 001 
Telephone : (022) 286-1101 
Cable : MARINETECH 
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F.P.A/o.79, A/eat Kumta Naka 
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SOLAPUR 413 003 
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BRANCH 
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4, Haii Kasam Chawl No.29 
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BOMBAY 400 003 
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893480 
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With Best Compliements From 


THE UNITED PROVINCES TANNERY COMPANY 
PRIVATE LIMITED 

(The U.P. Tannery Co. (P) Ltd) 

MANUFACTURERS & EXPORTERS OF ALL KINDS OF 
FINISHED LEATHERS 


PHONES 


Factory : 42530, 42804 
H.O. : 62970 


GRAMS : TANNER, Kanpur 


Telex : 0325-230 HMZA IN + 


Registered Office 


92/136, Hamza. Manzit 
Puwa Hkaman 
Jajmou) ‘Road 
P.O. Sox No.246 

KANPUR 208 001 


a a a a a 
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INDIAN LEATHER 
TECHNOLOGISTS ASSOCIATION 

(Affiliated to the International Union of Leather 
Technologists and Chemists Societies GENEVA) 

ESTABLISHED : 1950 

REGISTERED OFFICE 

MERCANTILE BUILDINGS 
(FIRST FLOOR - EAST GATE) 

LALBAZAR STREET 
CALCUTTA 700 001 


Phone : 20 - 7472 


Telegram : LEXPOELTA 


SERVING THE CAUSE OF DEVELOPMENT OF 
LEATHER SCIENCE, TECHNOLOGY AND TRADE 
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WITH BEST COMPLIMENTS FROM 
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ATLANTA TRADING PVT. LTD, 


ATUR HOUSE 
• 2nd FLOOR 
WORLI NAKA 

BOMBAY 400 018 


TdL 4934137 / 4935700 


TeJex : 11-75521 AHA IN 
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With Best Compliments Fro i 


SUPER TANNERY (INDIA) LTD 

LEADING LEATHER MANUFACTURER AND EXPORTER 
OF NORTHERN INDIA 


Head Office: 

JA3MAU ROAD, KANPUR 208 010 

TEL i 43001-2-3 
CABLE : SUPER-KANPUR 
TLX : 0325-291 SUPR IN 


Branch Office: 

38 SATKAR 

79-80 NEHRU PLACE, NEW DELHI 110 019 

TEL: 641-3371 
644-3046 

TELEX j 031 - 63127 SUHL 
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Lotto good wishes from Said Aouita, Ruud 
Gullit, Alessandro Anrei and 
Consolidated Footwears 

Lotto of Italy 

But ope.'i hotte.it mlling ipoi 'hoe. 

Manufacturers 

CONSOLIDATED FOOTWEARS LIMITED 

TANNA HOUSE 
2nd Floor 

11-A Nathalal Parekh Marg 

BOMBAY 400 039 

Phone : 202 1482 / 202 1761 / 202 1169 / 202 1791 


Telex: 011-4272 TEPL IN 
011-4665 TNUT IN 


Telefax: 202 1048 
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A window to the international 
leather products market 
opens before you. 



9—12 March, 1999, Park Hotel, Calcutta 
3rd International buyers sellers meet-cum-display 


Organised by: 

INDIAN LEATHER PRODUCTS ASSOCIATION 
Iri cooperation with; 

COUNCIL FOR LEATHER EXPORTS 



8-12 MARCH, CALCUTTA, INDIA 


What you can display: 

■ Ladies handbags 

■ Brief/Attache Cases, Deskware 

■ Wallets, Purses 

■ Leather luggageware 

■ Industrial & work gloves 

■ Footwear & components 

■ Leather garments 

■ Machinery 

■ Accessories 

■ Chemicals 

Exclusive facilities that we offer: 

■ A large number of overseas 

trade visitors and sponsored buying 
delegations from all over the world 

■ Exclusive publicity in overseas/ 
domestic journals and newspapers. 


Special attractions: 

■ Fully air-conditioned display area 
in the premises of’the Park Hotel, 
located in close proximity to 
Calcutta’s business districts 

■ Entry into display area restricted 
to overseas buyers, Government 
officials and delegates only 

Separate business negotiations 
area with all entertainment 
facilities 

■ Discounted hotel bookings for 
exhibitors and their buyers on 

' advance intimation 

■ Colourful live fashion parade 
displaying your products 


For details, please contact 


MJLMMd/ INDIAN LEATHER PRODUCTS ASSOCIATION 
BBmZMM Mr E- Gomes/Mr. K. N. Mukherjee, Assistant Directors 


‘India Exchange’ 4, India Exchange Place, (7th flood talcutta 700 001 
Phone: (033)20-3973,20-2406,20-7763, Cable .-EASTSHIP, Telex: 21 -7239ILPA IN 


t , ounmili compounu, luvyoi rai01, oviiiwojrnw ~ - 

or Mr. R. Balasubromanian, Regional Director (Southern Region) 

11, Kondy Chetty Street, 2nd floor, Madras-600 001, Phone : (044) 58-2631/58-2721, 


Telex:41-7110EMJI IN 
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SOCCER TANNERIES 

TANNERS, MANUFACTURERS & EXPORTERS 
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Basti Sheikh Road 
JALANDHAR 144 
(India) 

CAS i E 

INTERSOC JALANDHAR 


Telex 


385 259 AKSO IN 
385 247 SOCR IN 


PHONE: 


74815 

79337 


A DIVISION OF SOCCER INTERNATIONAL 
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CU-cifi belt complime.nti from 

// 

// 

// 

HOMERA TANNING INDUSTRIES PRIVATE LIMITED 

1-D(17-A-1) 150 Feet Road 
Jajmau 

KANPUR 208 010 

INDIA 

Phones s 42798, 42729, 52986 

Telex : 325 358 RKSH IN Attn. Homera 
Cable LONGLAST, Kanpur 

MANUFACTURERS 5 EXPORTERS OF 
COW SOFTV * UPHOLSTERV * LEATHER BAGS * GARMENTS 

AND COW LININGS. 

BUFF- CALF FULL GRAZ A/ * C.G. AA/P PRINTED LEATHERS 

WELL EQUIPPED MODERNISED TANNERY ASSISTED BY WELL-KNOWN 

LEATHER TECHNOLOGIST 

Associates 

UNION TANNING INDUSTRIES 
UNITED TANNERY 
PARAMOUNT LEATHERS 
EXOTIC EXPORTS 
BELTING CORPORATION 

b AAA A 
AAA 
A 
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With the Best Gcnpliments Fran 
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BABURAO A. POL 
Proprietor 

M/S. ANITA LEATHER WORKS 

and 

M/S. VINAYAK LEATHER CRAFT 

THE MASTER NAME IN WHINS & FINISHING OF SHEEP, 
OCAT, COV LINING & UPPER LEATHERS IN FANCY 
COLOURS AND HuRACHI, RANMR LEATHERS AN) OCUXN AND 

SILVER KIDS 


Godom No. 10 to 14, M.L.Vhdi, 

NEAR JOHNSON & JOHNSON 
220/224 DHARAVI ROAD 

BOMBAY ; : _ 4 0 0 0 1 7 

Telephone No.471746, 476075 
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SRF’s 

International 



In Leather Chemicals 
Wins R&D Award. 



We’ve done it again! 

A short while ago, we received Hie 
Economic Times & Harvard Business School 
Association of India Award for corporate 
performance. 

And now, we’ve bagged the National 
Award for R&D Efforts in Industry, recently 
instituted by the Ministry of Science & 
Technology. 

This latest triumph has come our way for 
our international breakthrough in Microcrystalltne 
Polymer technology. 

Our scientists have developed TUFTAN, 
a product which is set to revolutionise the leather 
tanning industry. 

TUFTAN can fix upto 95X chrome on 
leather during the tanning process. Eliminating 
wastage, significantly reducing environmental 
pollution, and dramatically adding to the softness, 
smoothness, fullness and strength of leather. 

In our efforts to establish TUFTAN as a 
tanning agent, we received valuable guidance 
from Central Leather Research Institute. 

Our emphasis on R&D has paid off 
handsomely. Full credit to our scientists. 



SHR1 RAM FIBRES LIMITED 

EXPRESS BUILDING 

9-10, BAHADUR SHAH ZAFARMARG, NEW DELHI - 110 002 




National Awards 
for 

R&D Efforts in Industry 
1988 



SHRI RAM FIBRES LIMITED . 
NEW DELHI 



National Award for R&'O efforts in industry is 
presented to M/s. Shri Rair Fibres Limited. New 
Delhi in recognition of their R&D efforts in the 
Chemical and Allied Sector for the year 1988. 

The In-house R&D Centre of Shri Ram Fibres 
Limited at Madras has developed a unique product 
Tuftan' for use in leather processing. As a result of 
extensive investigations at Central Leather 
Research Institute. Madras and at several tanneries, 
the product has proved to offer multiple 
advnatages, unmatched by any other product for 
leather processing. Notable among them are — 
Higher Chrome Fixation - Intense and Uniform 
Dyeing - Better Tightness - Improved Softness — 
improved Strength - Greater Smoothness and 
Mellowness — Short and Dense Nap in Suede — 
Less Shrinkage - More Area Yield - Improved Nap 
Splits and Increased Strength - Lower Pollution 
and Better Effluent Control - Improved Fullness — 
Non-Toxicity etc. 

With excellent chrome fixing ability, the product 
enables to obtain leathers of better characteristics 
land greatly reduces the severity of pollution 
problem. The product has been successfully 
commercialised with present sales of about 20 MT 
per month. 

The product has been patented in many 
countries such as India. USA UK. West Germany. 
Australia. France, Italy, Spain. Canada and Belgium. 
Excellent export potential of the product is expected, 
besides revolutionising the leather processing at 
home. 

The scientific basis elucidated for the extra¬ 
ordinary performance of the product opens up the 
possiblity of many more useful products to be 
discovered in its class. 



Department of Scientific & Industrial Research 
Ministy of Science and Technology 
Government of India, New Delhi 


22nd September, 1988 



WASANS 


(Pioneers then .... Leaders Today) 

WIN S' EXPORT AWARDS IN 1988 

CERTIFICATE OF MERIT FROM THE CLE FOR 1986-87 
U.P. STATE EXCELLENCE AWARD FOR 1985-88 
DIRECTOR OF INDUSTRIES U.P. 1ST PRIZE (GOLD MEDAL) 198-7-88 

It’s habit forming - WINNING AWARDS 
We have won 14 different Awards in the last 15 years. 

This Award winning habit is due to our addiction .to quality. 
Improved quality of our Leathers, Shoe Uppers 
and Shoes has been our constant endeavour 
resulting in 47 fold increase in our 
exports in these 15 years from 
Rs. 7.4 Million in 1973-74 
to an anticipated Rs. 350 
Million in 1988-89 


RECIPIENTS OF: 


* Trophy for outstanding Export Performance - 
Min. of Commerce 1977-78 & 1982-83. 

* Certificate of Merit Min. of Commerce 
1973-74. 

* Certificate of Merit EPC1977-78, 1985-86, 
1986 - 87 ,^* 7^8 

* Director of Industries in U.P. 

1st Prize - Gold Medal 1987-88 


* U.P. State Export Excellence Awards 1981-82, 
1982-83, 1983-84, 1984-85 & 1985-86. 

* Uiyog Patra to self made Industrialisation 
1983. ‘ 

AIMO Export Award 1st Prize in Medium Scale 
Sector - 1983. 


HEAD OFFICE & FACTORIES 

OLD BHARATPUR ROAD, BOD LA, P.O.BOX 42. AGRA-1NDIA 
TELEPHONES: 74064. 63726, 75082. 67133 . 
TELEX: 565 257 WASN IN, 565 351 EWSNIM 
TELEFAX: 562-63725 
CABLES: WASANCOY 




DELHI OFFICE 

UGF-1, MOHTA BUILDING. 4. BHIKAJI CAMA PLACE 

NEW DELHI-INDIA 

TELEPHONE : 602684 

TELEX: 031-72237 WASN IN 

TELEFAX: 11 -602684 


WASAN GROUP 


Black is beautiful. 


Atul, makers of the widely known Leather 
Black DE Hly Cone - are trusted the world 
over for their superior finish and 
performance. Atul Leather Black DE Hl v 
Cone is a testimony to Atul’s expertise and 
superior R&D, presenting an incomparable 
product in the service of tne Leather 
Industry. 


So is brown, yellow, 
red and blue. 

You can confidently order from Atul all the 
colours and shades of leather dyes you 
require. They conform to colour index 

f eneric names and constitution numbers, 
’hey are compatible with all types of 
tanning systems as well as all varieties of 
leather. 

We offer Azo class dyes as well as dyes 
belonging to other groups - Acid, acid 
milling, 1:1 metal complex (export only), 

1:2 metal complex, 1:2 metal complex dyes 
with ionic solubilising group, direct, light 
fast direct, basic and mordant. 


For detailed-information and technical 
service contact: Marketing Department. 



ATUL 


® 


im Atul 396 020, Gujarat, India. Telex 0173 232 ATUL IN. 
PflUDUCTS LTD. Phone: ATUL 61 to 65. Telegram: TULA, ATUL. 
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WITH BEST COMPLIMENTS FROM 

TT 

TT 

TT 

TT 


MODEL EXIMS 

TANNERS CURRIERS 1 , LEATHER MERCHANTS & EXPORTERS 

Jajmaa Road 

KANPUR 208 010 

INDIA 


Phone: 42971 
Office: 41694 
Resi : 41995 


Cable : 

'MODEL* KANPUR 


Associate Concerns 


Telex: 

0325-294-STI-IN 
0325-388-DSKO-IN 


Model Tannery 
Jajmau 

Kanpur 208 010 


Sultan Tanners 
Jajmau 

Kanpur 208 010 
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Wftfa Beet CompUmerts Rom 
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5 
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s 

The Moat Reliable Name in Fatlkiuora for the 
Last 45 YEARS 


ASSOCIATED CHEMICAL INDUSTRES (KANPUR) PVT.LTD. 
12V369 Factory Aeb, Fazabanj 
Kanpur 

MANUFACTURING A WIDE RANGE OF FATLIQUORS FOR 
BOTH VEGETABLE TANNED & CHROME TANNED LEATHERS 

Some of our Well Known Products: 


ACIROL V.L.X. 
ACIROL M.L.X. 
ACIROL M.L.X-S 


ACIROL S.PF. 


ACIPOL SS.17 


ACIPOL SS.17 P 
ACIROL R.V.X. 
SYNTHOL S.A 


SULPHITED VEG. OIL BLEND 
SULPHITED FISH OIL 
SULPHITED NATURAL 
FISH & SYNTHETIC FISH 
OIL BLEND 
SEMI SYNTHETIC 
FATLIQUOR (SYNTHETIC 
SPERN OIL BASED) 

SEMI SYNTHETIC 
FATLIQUOR 


sulphited veg.oil blend 
SYNTHETIC FATLIQUOR 
FREE OF MINERAL OILS 
And also a Variety of Sulphited Oils Blends 

Our Other Auxiliaries 

L Anionic Wetting Agent 

• : Ngnjgmjc emni«dfipr 


Aciwet D.B 
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With Best Compliments from the 


)mplii 

Manufacturer of 'HIGH QUALITY"' 

MYROBALAM EXTRACT - Solid & Powder 
WATTLE EXTRACT - Solid & Powder 

an 

ODD 

a 

a 

a 

TAN INDIA LIMITED 
21 Gandhipuram Main Road 
KDMARAPALAYAM - 638 183 


RegcLOfflce 


Factny 


OOTY MAIN ROAD 

METTUPALAYAM s 641 301 
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With Best Compliments From 


GODHWANI BROTHERS INDIA PRIVATE LIMITED 

TANNERS, MANUFACTURERS & EXPORTERS OF 
Leathers, Leather Garments & Leather Goods 

Regd. Office 
132 Jully Maker Chambeis No.2 
13th Floor, 225 Nariman Point 
BOMBAY 400 021 (India) 


CABLE : G ODH W ANTS-BO MBAT 
TELEX s 011-6409 GBS IN 
PHONE : 2024879 2026899 2027172 2028954 

BOMBAY TANNER* 

PLOT NO.3, M.I.D.C 
P.O. SARAVALI VILLAGE Via Kalyan 
DIST. THANA (M.S.) PIN s 421 311 
Phones: KALYAN 24824 24825 


Delhi Office 

6407 QASSAB PURA 
SADAR BAZAR 
DELHI - 6 (India) 


TELEX : 031-61189 GBSD IN 

PHONE : 773064, 773056 

$$$$ 

$$$ 

$$ 
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WITH BEST COMPLIMENTS FROM 
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44 
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CLASSI LEATHER (P) LTD 

21 Abubakar Chawl 
Chamda Bazar 

BOMBAY 400 017 

Tel. 486108 CABLE : SKINFIELD 


Manufacturers and supplier of B$st 
Quality Wet Blue and Crust Leathers 
of Sheep, Goat, Buffalo and. Cow 
Hides and also novelty finished leathers 

IntLxeitzd paxty may contact to the. above addiem 
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With Best Compliments From 


1:2 


±_ 

SANDOZ (IN Pi A) LIMITED 
Leather Service Centre 
Madhavaram 
Madras 

SANDOZ 

Manufacturers of 

FORON 

Disperse Dyestuffs for Polyester 

LANASYNS 

Metal Complex Dyestuffs for Wool, Nylon & Silk 

CHROME 

Dyestuffs for Wool 

VHROLAN 

Dyestuffs for Wool 

DIRECT/SOLAR 

Dyestuffs for Viscose & Cotton 

SANDOLAN/NYLOSAH 

Acid Dyestuffs for Wool, Nylon & Silk 

DERM A/DERM ALIGHT 

for Leather 

CARTA 

for Paper 

Sandoz (India) Limited 
Chemicals Division 

P.O.Box €596 
BOMBAY 400 018 
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With b&it complimznU from 

xx 

xx 
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KMA GROUP OF COMPANIES 

MANUFACTURERS AND EXPORTERS OF SHOE UPPERS & 
FINISHED LEATHERS 

20, V.V. Koil Street 
Periamet 

MADR A 5 6 0 0 0 0 3 

Tel: 3 9 6 3 0 Telex: 41-8312 GANI IN 
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Our Diamond Jubilee Year 
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C. KALYANAM & CO., 
16 Muttyjgramany Street 

Periamet 
Madras 600 003 
India 


(Established 1928) 


Telex - 41-6189 CKC IN Phone - 32855 

Cables - "KUGAMAYAM" MADRAS 


Tanners & Exporters of Finished 
& EX Td. Buff Calf, Cow Calf & 
Cow Hide Leathers 


* 

* 

* 

m 

* 

Sic 

s* 

m 

m 

* 

m 

m 

* 

He 

Sic 


SIC 

SIS 

SIC 

sic 

SIC 

sic 

Sic 

Sic 

sic 

SIC 

Sic 

SIC 

SIC 

SIC 

sic 

Sic 

sic 

SIC 

Sic 


«#«»***#«*#»»*#*#***»«»******#*******************************^ 




£££££££££££££££££££££££££££££££££6££££££££££££££££££££££££££££££££ft 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

££ 


WITH BfiST COMPLIMENTS FROM 
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WASIM TRADING COMPANY 

Manu6actu j iz j c & Exporter Shddp W cuppa Clothing 
Ldathct, Uppz'L, lidihQA Gaxmzntb & 
Laathai Aitidlu 

A ho buppUdi o& G \)<it S luz Shazp & Cow 

Post Box No. 6405 
Chiniwadi, Dharavi 

BOMBAY 400 017 

(India) 


PHOWE 


4 7 4 4 9 4 
Facte 486726 


Telex s 011-78306 AMIN IN 


A 

V 


4 7 8 0 0 4 

Hue 6402909 


Grams : CROWN Bombay-17 


PARTNERS 

WASIMUDDIN A. QURESHI 
FASHIUDDIN A. QURESHI 
MOHOMED IDRIS QURESHI 
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TALCO SERVES 

THE LEATHER INDUSTRY 


SUPPORT TO TANNINO INDUSTRY 
THROUGH MATERIAL BANKS 


ACETIC 
ACID ( 


j (MARKETINQ SUPPORT TO 
TRADITIONAL ARTISANS 


SERVICE TO COMMUNITY THROUOH 
* EPPLUENT TREATMENT PROJECTS 



INNOVATIVE SOCIAL WELPARB PROJECT 
POR PRODUCTION AND PREE DISTRIBUTE* 


TAMIL NADU LEATHER DEVELOPMENT 
CORPORATION LIMITED 

(AQovt, of Tamil Nadu Enterprise) 

857, Periyar JEVR High Road 
Kilpauk, MADRAS* 600 010. 

Phone : 664892,. 664883,665398,666613 
Qrams: “TALECORP" Telex: 41*7722 TLCO 
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11 
11 
11 
11 
11 

UPPER INDIA TANNERY 

TANNERS . EXPORTERS . IMPORTERS 
. »Iajmau 

MK 208 010 

Phone : (0512) 42094, 43086, 42597 


fYe.Isx.; : 32.5 3 6 5 U ITK IN 


Cable : UPINTAN KANPUR 


FAX : (0512) 42397 
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LftBOUR & CRAFT 


CALCUTTA 


INDIA 
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•b 


ONE GOOD TURN DESERVES 
ANOTHER. 


AND ANOTHER. 


Manufacturing Top-quality spiral blades & *e 

•b 

Band Knives for Spiliting Machines in a 3 

•D 

demanding business. *e 

It demands first-class materials. Reliable, 3 

•» 

Up-to-date equipment. While experience, 

•b 

A thorough knowledge of the Industry, We're used to 3 

•u 

meeting all these demands. *s 

Bor over 20 years we're been turning fine metal into 3 

•0 

superb spiral blades. The leather industry has come *b 
to tr us t our repu tatio n - and our habit of living upto if. 

Our Customers think LC blades give them the edge. 3 

•o 

*H*n*tt*H*n*H*n*H*H*u*n*n*H*n*t9*n*n*it*n*n*n*n*n*tt*H*n*n*H*n*n*n*H*if*t9*rt 

•b 

Find out Wry. Send far ftrffier details toe 3 

LABOUR & CRAFT 3 

55/1/2 SASTITALA ROAD 3 

CALCUTTA ss 700 011 « 

Tel: 36-9612 36-7906; Grams FEBDTEK 3 
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Tensile Testing Machines 
Colour Fastness Testers 
Flexo meter 
Lasto meter 

Water Resistance Testers 

Bursting Strength Tester 

Water Vapour Permeability Tester 

Shrinkage Tester 

Kubelka Apparatus 

Scuff Resistance Tester 

Thickness gauges 

Specimen Cutting Dies & Cutting Press 

Abraision Tester 

Toe Cap Impact Tester 

Sole Adhesion Tester 

Shoe Flex Tester 

Ross Flex Tester 

Compression Set Apparatus 

Direct Reading Specific Gravity Balance 


[][][][] 


Also available testing equipment for Rubber, Foam, 
Plastic, Polythene Film, PVC Pipes, Paint, Paper & 
Paper Board, House Hold Electrical 
Appliances, Metal, Cables etc. etc. 


Manufactured By 

Prolific Engineers 
D-91 Sector-2 
NOIDA 201 301 U.P. 

Phone: (Oil) 89 - 3325, - 4251, - 22648 

Mailing Address 


4787/23 Daryaganj 
New Delhi 110 002 
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With Best Compliments From 


JAI BHARAT TANNERS 

(A Govt o£ India. Recognised Export Home) 

MANUFACTURERS S EXPORTERS OF HIGH QUALITV 
FINISHED LEATHER IN COW 

Regd. Office: 

%/A Thyagazajapuxam 
VELLORE 632 001 

Phone.* link / 20076 :: Cable. : PLASTICS 


Branch Office: 

15 Sami Mudali Sheet 
PERIAMET, MAVRAS 600 003 

Phonett 34893 / 30471 :: Cable : JAVBETE 
TELEX :: 41 8345 JBT IN 


Factory: 

PetiavasMtam 

THUTH1PATTU P.O., - 635 811 

Phone* 2300 / 2400 
TELEX : 401 242 JBT iti 

Associate Concern 

BACHl SHOES 

Mam.lae.tueu & Exporter High Quality Shoe Uppeu 

Factory: 148 6 149 SIVCO Induittial Estate, 
SIPCOT COMPLEX , RANTPET 632 403 

PHONE : 4390 / 4398 00 Cable: BACHl SHOE 
TELEX :: 402 246 BAC IN 
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With Best Compliments 

/ 


/ 


MfSBAHUL HAQUE & CO. 
Govt.Recognised 1 Eligible Export. House 

2, Suhrawardy Avenue, 
Calcutta-700 017< 


MANUFACTURER & EXPORTERS OF 

Finished leather, Leather Garments, 
Leather Shoe uppers, Leather Handbags 
> - ■ and 

All types of Leather Goods 


££££££££C£££££C£££££££C£££[£££C£££££C£C£C£££[£CC£££C£££££C£££££££££££C££££££EC£(;C£C£££££CC££C£C£C£C£C£££££f =::: 



With Best Compliments from 


INTERNATIONAL EXPORT CORPORATION 

(Recognised Export House by Govt.of India) 


IGT EXPORTS (PVT) LTD> 
BEST EXPORT AWARD" WINNER 
1983-84, 1984-85, 1985-86 & 1986-87 


Head Office; 

10, Pemental Street, 

Calcutta-700 01,6. 

Phone: Off.(033) 29-5583 & 29-1602 
Fax: 91-33 - 291596 IGT 
Telex: 021 4422 IGT IN & 0215263 IEPL IN 
Cable: "BENZTRADE",Calcutta-16. 

Manufacturing Unit; 

13,Gopal Chandra Lane, 

Calcutta 700 073i* ' • 

Delhi Office: 

3-10/88, Rajouri Garden, 

New' Delhi-110 ■ 027.' 

Phone: (Oil) 5431702. 

Factory: 

Block-A, 68/l,G.TJKarnal Road, 

New Delhi 110 033. 

Phone: (011) 7225888 
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WITH BEST COMPLIMENTS FROM 

.si 
:§1; 
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SOCCER TANNERIES 

TANNERS, MANUFACTURERS & EXPORTERS 

Baati Sheikh Road 

JALANDHAR 144 003 

(India) 

t; acu 

INTERSOC JALANDHAR 

Telex s 385 259 AKSO IN PHONE : 74815 

385 247 SOCR IN 79337 

A DIVISION OF SOCCER INTERNATIONAL 
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With Best Compliments from: 


RISHI EXPORT PVT LTD 
7/H/3, Hatibagan Road, 
Calcutta 700 014, INDIA. 


Telephones: 

29-1788 

29-1789 

29-1866 

Telex: 021-4041 RISI IN 
Cable: RISHILEX,CALCUTTA 
Telefax: (033) 29 8759 


MANUFACTURER-EXPORTERS OF 

* Leather Bags 

* Leather wallets & small leather goods 

* Leather Garments 


$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
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If It's From BAWA 
It is Made To LAST 

With Best Compliments From 

SARUP TANNERIES PVT. LTD. 

An Associate of 

BAWA 

BAWA GROUP OF COMPANIES 

P.O.Ramdaspura 
Jalandhar (India) 


PHONES: 

74128, 73028, 78288, 79449 
TELEX: 

385-231 
BAWA IN 
GRAN:BASCO 

MANUFACTURERS AND EXPORTERS OF LEATHER SHOE 
UPPERS, LEATHER SHOES FINISHED LEATHER, 
INDUSTRIAL LEATHER HAND GLOVES AND 
LEATHER GARMENTS 
Associates 

1. BAWA Skin Company 
• (Govt. Recognised Export House) 

2. SARUP Tanneries Pvt Ltd. 

(Govt.Recognised Export House) 

3. BAWA Leather Industries 

4. BAWA Shoes Ltd. 

5. SARUP International 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
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WITH BEST COMPLIMENTS FROM 

M/S.SIKDAR LEATHER WORKS 

159/C, Raja Dinendra Street, 
Calcutta-700 004. 


Manufacturers of: 

INDIA MARK II Deepwell Hand pump chrome tanned 
leather buckets, 

Chrome tanned Leather Sealing Ring 
as per ISS No.9301 
Leather garments, 

Leather goods, 

Waist belts etq. 
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Beauty isskin deep . 



That is what makes the difference 

Associated Chemicals has over two and a half OllP binders: 
decades experiehce in the field of speciality process Tanasoft-CA Acrytan-MD 

chemicals for Textile/ Leather Paper, Paint, Protein binder, medium soft. Acrylic medium binder. 

Pharmaceuticals and other Industries. Tanasoft-SUPRA Acrytan-HRD 

For the Leather Industry we manufacture a range Protein binder, a softer version. Acrylic medium hard binder. 
of chemicals for the entire gamut of leather Acrytan-SF Penetrol40 

processing. Acrylic soft binder. Impregnating binder. 

Our Leather Binders and Impregnating For further details a know how: 

Compounds are products of excellence developed 
over the years under strict quality control and 
extensive RBD effort. 

Gloss, resilience, durability, soft feel, fastness to 
dry and wet rub, no tack high crock fastness, are 
some of the characters desired in high quality 
leather. Our Acrylic Binder Series offer a range for . 
quality finishes on all, types of leather. 

The people behind textile, paper, leather and other industries 



ASSOCIATED 

CMMKA1S 


OFFICE: 

12-A 

Mahendra Ind. Est. 

Sion East, 

Box no. 6779 
Bombay-400 022 India. 
Tel.: 475793,484531/32 
Grams :‘FIXOZOL* 

Telex: 011-76078 ARNA-IM 




HELPING TO KEEP 
THE AIR CLEAN 
THE CITY GREEN 

Part of Bata's commitment to social responsibility 
is in helping the environment and maintaining 
ecological balance. Factories must flourish, but so 
must Nature's bounty. That's why Bata 
set up a Rs 28 lakh project at Batanagar to prevent 
industrial effluents flowing into the 
Ganga. Bata caring and sharing mother, 
nature's concern. 


J3 fata 

A good deal more than good shoes. 


*************************************************************************************** 


With Best Compliments from 


SPA SHOES PRIVATE LIMITED 


Manufacturers <5c Exporters of quality 

- LEATHER GARMENTS 

- MEN'S ,LADIES FOOTWEAR 

- CLOSED SHOE UPPERS 

from 

Glazed Goat Aniline and Cowsofty 
Finished leathers from 
Goat skin and cow 


Office 


ENQUIRIES INVITED AT 

Reed., Office: 


16C Chaulpatty Road, 
Calcutta-700 010. 

Phone: 35-6745 


P-94, CIT Road 
Calcutta-700 010. 

Ph: 35-5587 


WORKS: 

DASPARA 

VIA DATTAPUKUR 

BARASAT 

24-PARGANAS 


£*******************************.************************-*******£ 


*************************************************************************************** 







With Best Compliments From 

M/s. K.F. BELTINGS PVT. LTD., 

REGD. OFFICE: 

Sultanpur Roa 
KARURTHALA - 144 601 
PUNJAB 

Use K.F. BELTINGS 
SAVE POWER 
INCREASE EFFICIENCY 
BETTER LIFE 

TOUGH RESILIENT & LOAD BEARING 
FOR ALL TRANSMISSION & CONVEYOR PROBLEMS 

Phone : 2504 



FOR CRIPT NYLON SANDWICH 

LEATHER BELTING 
WOVEN FABRIC BELTING 
CONDENSER TAPES 
SYNTHETIC RUBBER BELTING 
COMBING LEATHER & GILL BOX LEATHERS 
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WITH BEST COMPLIMENTS FROM 


00 0 

EAST ASIA SKIN CORPORATION 
Tanners & Exporters 


Office: 

20,Tiretta Bazaar St., 
CALCUTTA 700 073 
INDIA. 

CABLE: ASIASKINCO 
PHONES:Off: 27-7946 


Tannery: 

6,Tangra 2nd Lane, 
67,Christopher Road 
CALCUTTA 700 046 

TELEX: EASC 021- 
2332 

TANNERY: 29-0708 


&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 
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With the best compliments of; 

INDIAN LEATHER 

TECHNOLOGISTS' ASSOCIATION 

(Affiliated to I the International Union of Leather 
Technologists and Chemists Socities GENEVA) 


ESTABLISHED, 


1950 


REGISTERED OFFICE: 


MERCANTILE BUILDINGS, 
(FIRST FLOOR - EAST GATE), 
LALBAZAAR STREET, 
CALCUTTA - 700 001. 


PHONE : 20-7472 


Telegram : LEXPOILTA 


SERVING THE CAUSE OF DEVELOPMENT OF 
LEATHER SCIENCE, TECHNOLOGY & TRADE. 



With Best Compliments from: 


KAYPEE LEATHERS PVT.LTD. 


% Prince Anwar Shah Read, 
Calcutta 700 033 
India. 


Phone: 41-2958. 


MANUFACTURERS & EXPORTERS OF 


LEATHER <3C LEATHER GOODS 
HIGH CLASS GARMENT" 

UPPER, LINING, UPHOLSTERY & 
BAG LEATHERS 
INDUSTRIAL HAND GLOVES 
WALLETS 
LADIES BAGS 
GARMENTS etc. 






With Best Compliments from 


RELIANCE TRADELINKS CORPORATION 

60, Dr.Sundari Mohan Avenue, 
CALCUTTA 700 014. 


AUTHORISED DISTRIBUTOR OF: 


INDOFIL CHEMICALS COMPANY 










With Best Compliments From 
M/s SANGHAVI SHOE ACCESSORIES PRIVATE LIMITED 

11 Hari Krupa 
Tenth Road 
Chembur, 

BOMBAY - 400 071 


[II] 
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A BONANZA FOR LEATHER GOODS MANUFACTURERS 


" G A G A N " 

HYDRAULIC PRESS 

Suitable for Design Embossing an Leather 
Plate Size : 18" x 18" 


(Specially for Leather Goods Components & Designs) 

Complete with 6 Pieces Electric Heaters of 700 Watts each ,. 
2 Electric Motors (One 2 H.P and one 3 H.P) 1440 RPM AC, 
with the following special features: 


1 Design Plate Automatic Eject-out System for 
easy changing of Plate 

2 Maximum Pressure Arresting (Holding) upto 99 
Seconds 

3 Maximum Pressure 100 Tons 

4 Maximum Temperature 120 Degrees Centigrade 

5 Latest Control Panel with all Push Button 
Operation System attached to the Press for 
Safe, Fast and Efficient Working 

6 Cloth Cover and Tools Kit 

7 Requires Minimum Space - 4' x 21/2' only 

(But without Rubber & Felt Sheets, Plate & 

Hydraulic Oil) 

Manufacturers: 

G.S. INDUSTRIAL PRODUCTS, CALCUTTA 

Sole Selling Agent: 

G.D. Kapur 
"KANCHENJANGA" 

/I A Gariahat Road 
CALCUTTA 700 019 

PHONE 47-6249 A 48-1662 

TELEX 21 3567 GEPL IN ATTEN 

GDDKAPUR 
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WITH BEST COMPLIMENTS OF 


<t>4> 

H 

<t>4> 

EVEREST CHEMICAL INDUSTRIES 

(Leading manufacturers of 
Leather Finishes and Allied Chemicals) 

OFFICE 6 OJOftKS 


23/H, Radha Madhab Dutta Garden Lane 
(Near Beliaghata Jora Mandir) 

CALCUTTA 700 010 

Leather FinLshes 


Casein Based Leather Finishes 
Casein Free Leather Finishes 
Organic Concentrated Leather Finishes 
Pearl Finishes 
Flora Finishes 


Aux i l i a r i e s 


* 

* 

* 

* 

* 
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Protein Binder 
Wax Emulsion 
T.R.O. 
Penetrator 
Filler 

Fixing Agent 
Dye Solution 
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With But Compiime.nt& Fxom 


RA1TAN PRIVATE LIMITED 

IMPORTERS OF WATTLE EXTRACT, WATTLE 
BARK AND OTHER TANNING MATERIALS: 

140 Vepery High Road, Periamet, 
MADRAS 600 003 


PHONE: OFFICE: 33664, 36497, 33389 


Bombay OUice.: 


Hague Building 
Sprott Road, Ballard Estate, 
BOMBAY 400 038 


Grams: RHINOBRAND 
Telex No. 41-7785 SHAH IN 


Y Y ¥ 
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WITH BEST COMPLIMENTS FROM 

EAST INDIA GOATSKIN CO. 

A dminiitxative O^ice: 

26, Lower Range, Calcutta 700 017 


Phom: 44-4884/9253/5448/0375 
Telex: 21-3214 


Tanneiien 

Web 1m Vxbjate L Id., 

1-U Sapgachi 1 it Lane, Calcutta 700 039 

Kanpur Unit: 

D-17 Site No.2 
Industrial Area Unnao 
KANPUR U.P 

Phone: 

44-8113 


33/2, North Topsia Road, Calcutta 700 046 

Phone: 

24-7277 


East India Goatskin Co. 

18/H/1 Canal South Road, 

Calcutta 700 015 

Phone: 24-4779 

Bright Star Tannery Co. 

166 TiUjala Road 
Calcutta 700 046 

Shipping Mark : EIGC 
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SM D7ECHEM LIMITED 
SM House, 11, Sahakar Road, 
Vile Parle (East), Bombay 400 057. 


TEL. 636 26 94 (4 LINES) 
TELEX.011-79380 SMIM IN 
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Manufacturers of: 

SPECIALITY CHEMICALS FOR TEXTILE INDUSTRIES , 

OIL DRILLING , 

SURFACTANTS , AGRO CHEMICALS 
AND 

READY-TO-EAT SNACK FOODS 
Blanche*: 

SURAT-AHMEVABAV-CALCUTTA-VELHl-MAVRAS-PUNE 


* 

* 

******************************************************************* 


********************************************************************************* 



With best compliments from: 


LEATHER AUXILIARIES MARKETING CO. PVT. LTD., 
2A, GO LAM JILANI KHAN ROAD, 

CALCUTTA - 700 039. 


Phone: 296476/291853 

Telex: 2176^4 SACS IN 


Cable: SACSDAMES 


* * sjc # afic 

SUPPLIERS OF QUALITY 
LEATHER FROM CALCUTTA 


&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 


&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&& 



■JHHHHt***#**#**#**#***#********#* 




With best compliments 
of 


LATIFSONS & CO., 
P.O. BOX No. 12349 
7, COLOOTOLA STREET, 
CALCUTTA - 700 073. 
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With Best Compliments from 


IQBAL BROTHERS (P) LTD 

MANUFACTURERS & EXPORTERS 


SAFETY SHOES & LEATHER GOODS 


PART I & II 

40A, Beck Bagan Row 

Calcutta 700 017 


♦ 

♦ 

\p \p 

PHONES: 44-6289/44-2807/24-8006 
TELEX: 021-7330 ADPTIN 
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With Compliments from; 

M/s. HINDUSTAN ENGINEERING WORKS, 

F-10/2, M. I .D.C. Shiroli, 
KOLHAPUR - 416 122, 


Manufacturers of Pin Wheel Measuring Machine, 
Band Knife Splitting Machine, Electronic Leather Area 
Measuring Machine & Agrcultural Implements. 


4A 
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Who stands 
in the 

LEATHER LIME LIGHT? 



CHEMCROWN (INDIA) LIMITED 

Excellent Chemicals 
for Excellent Leathers 


Che-mcioum Spzlh 
exceMewce in zxpcnU 


ReqcLOffice 

95 PARK STREET, CALCUTTA 700 016 

Phones: 29-0218, 29-5652, 29-1175, 29-1393 

Grams: "CHEMCROWN" 



"Bukharia Buildings" 3rd Floor 
4 Moores Road, Madras 600 006 
Phones: 470895, 470714, 470726 
Telex: 41-7122 CHEM IN 

Branches at 

* Bombay * Delhi * Kanpur * Mirzapur * Agra * 

6 
6 
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With Be.it Compliments fciom 


m 

fir 
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SARADA AUTO TRADERS 


Dealers: T.C.I. Andrew Yule & Co Ltd 

Mobil Oil, Gear Oil, Hydroutic Oil, Cutting Oil, 
Transformer Oil, Grease, T.C.I. 13e.lt, Tan Belt 
Tran mission Belting, Electrical Goods 8 
General Order Suppliers 
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54/88 Debendra Ch.Dey Road 
Calcutta 700 015 
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With Best Compliments from 


CANTON TANNERY 

Manufacturer Exporter of 
Finished Leather & Leather Goods 


47,South Tangra Road, 
CALCUTTA 700 046. 


PHONE: 24-3203 
TELEX: 21-^193 COMC IN 
CODE : 0085 


Q/Q/Q/Q/C¥G/Q/Q/Q/Q/Q/Q/Q/Q/Q/Q/&'Q/Q/Q/Q/Q/Q/Q/Q/Q/Q/Q/Q/0/Q/Q/Q/Q/Q/&'Q/Q/Q/Q/Q/Q/Q/Q/Q/ 
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With 8 Z6t CompUme.nt& Fiom 

M/A CRESCENT TANNER'S 

Tanntx a & ExpoxtLU 

SPECIALISTS IN ALL TYPES 
OF COW FINISHED LEATHER 6 GARMENT 


OOOOO 
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5 AAAAAAAAAAAAAAAAAAAA A A A A A A A A A A A A A A A A A A A A A A A A A A A AAA A A A A A A AAA A AAA" 



With best compliments from:- 


M/s. SHIH ME I TANNERY, 
47, SOUTH TANGRA ROAD, 
CALCUTTA - 700 046. 


phone; 24-7476 
24-9791 

MANUFACTURERS & EXPORTERS OF FINISHED LEATHER 



TAJ LEATHER WORKS, 
30/1, ALIMUDDIN STREET 
CALCUTTA - 700 016. 


9 


" EXPORT HOUSE " 


IMPORTERS, EXPORTERS & MANUFACTURERS OF 
PROTECTIVE GLOVES & OTHER PROTECTIVE ARTICLES 
MADE OF LEATHER, ETC., 


TELEX No. 021-5251 TAJL IN 
CABLE ADDRESS: "TAJGLOVES" CALCUTTA. 

TELEPHONE Nos. :24-4937, 247787 

24-3078, 24-0593 
24-7748 



With best compliments from: 


INTERNATION OVERSEAS EXPORTERS 
TANNERS & EXPORTERS 

31, RABINDRA SARANI , 

POST BOX No. 2321 
(Formerly 149, Lower Chitput Road) 
(Top Floor) CALCUTTA - 700 073. 


Phone: 27-6271 
Cable; Indintra 
Phone: 44-9161 
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With Best Compliments from 


WWWWW 

WWWW 

WWW 

WW 
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M/s G. A. JOLLI 
OjiM 


118 Dr Sundari Mohan Avenue 
Calcutta 700 0t4, India 


Factout 

49 D.C. Dey Road 
Calcutta 700 015, India 

Phones: 435303 (0) 244730 
Telex: 2879 KID SKIN 
Cable: KIDS KIDS 


xxxx 

xxxx 

xxxx 
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With Best Complimerits From: 

T. ABDUL WAHID & COMPANY 

26, Vepery High Road, Pemmet, 
MADRAS 600 003 

GABLE:"MASHKEU" 
PHONES: 30036-9 (4 LINES) 
TELEX : 41-8481 TAW IN 
41-6560 TAWS IN 

T elziax. : 1 044) 470379 


LARGEST EXPORTERS OF ALL KINDS OF 
FINISHED LEATHERS 

PRODUCED IN THE MOST MODERN TANNERIES IN INDIA 

@@@@ 

@ 


WINNERS OF AWARDS FOR OUTSTANDING EXPORTS OF 
FINISHED LEATHERS 
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***** 

* 

st 

St 

* 

* 

* 

* 

* 

* 

st 

se¬ 

at 

st 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

St 

******* 



YOU DON'T HAVE TO 
RUN AROUND... 

THE GAITONDE GROUP OF 
COMPANIES OFFER 

Exclusive qualify Full chrome/Semi chrome Cow Calf 

from 

COROMANDEL LEATHERS PVT. LIMITED. 

Kid leather and Sheep Nappa 
from 

MAKARA LEATHER MANUFACTURING COMPANY PVT LIMITED. 

Leather Garments 
from 

SOUTHERN SULPHATES & CHEMICALS PVT. UMITED. 

Shoe Uppers 
from 

GAJA SHOES & HOSAK INDUSTRIES 
Leather Goods 
from 

GOMUKHI CHARMA KENDRA 

Importers & Exporters Agents of Raw-Skins of oil origins, all 
types of E.I. Tanned and Finished Leathers, Tanning Machines 
& Equipments, Leather Goods Manufacturing Machines, 
Accessories, and raw-materials from different origins, 
and maintenance service 
from 

R.Y. GAITONDE & COMPANY 
GAITONDE BROTHERS, GAITONDE INTERNATIONAL 
TURNER SERVICE INDIA PVT. LTD. & VIKAS LEATHER COMPANY. 

For Further Information Contact 

R.Y. GAITONDE AND COMPANY 

6/A, Vepery High Rood 
Periamer, Madras - 600 003 Indio 

Tele: (044) 30901/30902 Tlx: 041-7324 RYGC IN / 
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X 
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X 



X 

X 



X 

X 


TESTING EQUIPMENT 

X 

X 



X 

X 

* 

Tensile Testing Machines 

X 

X 

# 

Colour Fastness Testers 

X 

X 

* 

Flexometer 

X 

X 

* 

Lastometer 

X 

X 

* 

Water Resistance Testers 

X 

X 

* 

Bursting Strength Tester 

X 

X 

* 

Water Vapour Permeability Tester 

X 

X 

* 

Shrinkage Tester 

X 

X 

* 

Kubelka Apparatus 

X 

X 

* 

Scuff Resistance Tester 

X 

X 

* 

Thickness Gauges 

X 

X 

* 

Specimen Cutting Press & Cutting Dies 

X 

X 

* 

Abrasion Tester 

X 

X 

* 

foe Cap Impact Tester 

X 

X 

* 

Sole Adhesion Tester 

X 

X 

* 

Shoe Flex Tester 

X 

X 

* 

Ross Flex Tester 


X 

* 

Compression Set Apparatus 

X 

X . 

* 

Direct Reading Specific Gravity Balance 

X 

X 



X 

X 



X 

X 

A Uo 

available testing equipment £o* Rubber, Foam, Ptaitic, 

X 

A 

Polythene Film, PVC Pipe, Paint, Pape* S Pape * 8 oaxd, Home 

A 

A 

x 

Hold Etectxical Applianeei, bKetol, Cable etc. etc. 

A 

X 

X 



X 

X 

X 


Manufactured by 

X 

X 

X 

x 


PROLIFIC ENGINEERS 

X 

x 

X 


D-91, Sector - II 

X 

X 


NOIDA 201 301 (UP.) 

X 

X 



X 

X 


Phones : 805-3325, 4251, 4387 

X 

X 



X 

X 


MAILING ADDRESS 

X 

X 



X 

X 


4787/23, Daryaganj 

> 

X 

X 


NEW DELHI 110 002 

X 

X 

X 

X 

X 


* 

GRAM : PHYSITEST, DELHI 

X 

X 

X 

X X 

X X 
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RIGHT START FOR A FINE FINISH 
with 

LEATHER FINISHES AND AUXILIARIES 
manufactured by 

VIBGYOR CHEMICALS 

54/3, Debendra Chandra Dey Road 

CALCUTTA 700 015 


GRAM s LEDERFDMIS Phone : 24-6934 ; 24-8000 


Manufacturers of Leather Finishes, 
Protein Binders, Wax Emulsions, Fat- 
liquors, Dye Solutions, Pearl Finishes 
and other auxiliaries. 
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With Best Cowpllaents From 

<S 

0 

HAJI MANZOOR ALAM INDUSTRIES LIMITED 

(A Joint Sector Enterprise with UPSIDC) 

TELEX 325-294 325-472 

CABLE : SULTANNO 

PHONE 

Office * 42752 43651 

Factory UNNAO s 772 

FACTORY* * 


LUCKNOW ROAD, UNNAO 

Registered Office 

16-D 150FT ROAD, JAJMAU 
Kanpur 209 010 

Manufacturers oft 


HIGH QUALITY FINISHED LEATHER FOR EXPORTS 
Other Associated Units 


SULTAN LEATHER FINISHERS (P) LTD 
Kanpur-Factory, UNNAO 

Sultan Tanning Industries 
KANPUR 

Haji Manzoor Alam & Sons 
KANPUR 
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With best compliments from:- 


M.K. MAITRA 


M/s. PEOPLES' TANNERY, 
72, MATHESWARTALA ROAD, 
CALCUTTA - 700 046. 


24-3200 

24-9220 


Sister units 


MAITRA TANNERS & ASSOCIATES 
72, MATHESWARTALA ROAD 
Calcutta - 700 046. 


SHREE EXPORTSS 
Leather Goods & Gar¬ 
ments Manufacture rs 
& Exporters, 


173, East SinthreeRoad, 
Calcutta - 700 030. SJ 

INDIA. g 


TELEX: 021-5417 DBSC IN 


021-4163 DCCA IN 
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With Best Conpliwents From 


s 

i 

f 

s 

$ 

f 


ZAM ZAM TANNERS 

90/254 PORWA HIRAMAN 

POST BOX: 383 

KANPUR 208 001 
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LIST OF ADVERTISERS 


M/s. Subramanian & Co., Madras. 

M/s. Sreenivas & Co., Madras. 

M/s. Leatherage, Kanpur. 

M/s. N.M. Zackriah & Co., Madras. 

M/s. Maliks Traders, Kanpur. 

M/s. Dharmsee Parpia, Madras. 

M/s. Tejoomals, Bombay. 

M/s. Kapurthala Northern India Tanneries Ltd., Kapurthala. 
M/s. Jallowal Tanneries, Jalandhar. 

M/s. Maypar Leather Mfg. Co. (P) Ltd., Madras* 

M/s. Mirza Tanners Pvt. Ltd., Kanpur. 

M/s. Diamond Red Tanneries, Kapurthala. 

M/s. Iqbal Leathers Pvt. Ltd., Kanpur. 

M/s. Bremco Corporation, Kanpur. 

M/s. S.H. Vatkar & Co., Kolhapur. 

M/s. Golden Chemicals Ltd., Bombay. 

M/s. Bawa Group of Companies, Punjab. 

M/s. Grand International, Kanpur. 

M/s. Nandan Exports, Jalandhar. 

M/s. Prima Tanneries, Calcutta. 

M/s. Ahura Chemical Products Pvt. Ltd., Bombay. 

M/s. Indian Leather Products Association, Calcutta. 

M/s. Harrisons, Solapur. 

M/s. The United Provinces Tannery Co.Pvt.Ltd., Kanpur. 
M/s. Indian Leather Technologists Association, Calcutta. 

M/s. Atlanta Trading Pvt. Ltd., Bombay. 

M/s. Super Tanner (India) Ltd., Kanpur. 

M/s. Consolidated Footwears Ltd., Bombay. 

M/s. Indian Leather Products Association, Calcutta. 

M/s. Anitha Leather Works, Bombay. 

M/s. Homera Tanning Ind. Pvt. Ltd., Kanpur. 

M/s. Shri Ram Fibres Ltd., New Delhi. 

M/s. Wasans, Agra. 

M/s. The Atul Products Ltd., Gujarat. 

M/s. Model Exims, Kanpur. 

M/s. Associated Chemical Ind.(Kanpur) Pvt.Ltd., Kanpur. 
M/s. Tan India Ltd., Komarapalayam. 

M/s. Godhwani Brothers India Pvt.Ltd., Bombay. 

M/s. Classi Leather (P) Ltd., Bombay. 

M/s. Farida Prime Tannery, Madras. 

M/s. Sandoz (India) Ltd., Bombay. 

M/s. KMA Group of Companies, Madras. 

M/s. C. Kalyanam & Co., Madras. 

M/s. Wasim Trading Co., Bombay. 

M/s. Tamil Nadu Leather Development Corpn.Ltd., Madras. 
M/s. Upper India Tannery, Kanpur. 

M/s. Labour & Craft, Calcutta. 

M/s. Prolific Engineers, Noida, U.P. 



M/s. Sarup Tanneries Pvt. Ltd., Jalandhar. 

M/s. Jai Bharat Tanners, Vellore. 

M/s. Misbahul Haque & Co., Calcutta. 

M/s. International Export Corporation, Calcutta. 

M/s. Soccer Tanneries, Jalandhar. 

M/s. Rishi Export Pvt. Ltd., Calcutta. 

M/s. Sikdar Leather Works, Calcutta. 

M/s. Associated Chemicals, Bombay. 

M/s. Bata, Batanagar. 

M/s. SPA Shoes Pvt. Ltd., Calcutta. 

M/s. K.F. Beltings Pvt. Ltd., Punjab. 

M/s. East Asia Skin Corpn., Calcutta. 

M/s. East India Goatskin Co., Calcutta. 

M/s. Kaypee Leathers Pvt. Ltd., Calcutta. 

M/s. Reliance Tradelinks Corporation, Calcutta. 

M/s. Sanghavai Shoe Accessories Pvt. Ltd., Bombay. 

M/s. G.S. Industrial Products, Calcutta. 

M/s. Everest Chemical Industries, Calcitt'... 

M/s. Raitan Pvt. Ltd., Madras. 

M/s. SM Dyechem Ltd., Bombay. 

M/s. Leather Auxiliaries Marketing Co. Pvt. Ltd., Calcutta. 
M/s. Latifsons & Co., Calcutta. 

M/s. Iqbal Brothers Pvt.Ltd., Calcutta. 

M/s. Hindustan Engineering Works, Kolhapur. 

M/s. Chemcrown (India) Ltd., Calcutta. 

M/s. Sarada Auto Traders, Calcutta. 

M/s. Canton Tannery, Calcutta. 

M/s. Crescent Tannery, Calcutta. 

M/s. Shih Mei Tanner, Calcutta. 

M/s. Taj Leather Works, Calcutta. 

M/s. Internation Overseas Exporters, Calcutta. 

M/s. G.A. Jolli, Calcutta. 

M/s. T. Abdul Wahid & Co., Madras. 

M/s. Quinn India Ltd., Hyderabad. 

M/s. R.Y. Gaitonde & Co., Madras. 

M/s. M.A. Khizar Hussain & Sons, Madras. 

M/s. Bharat Udyog, Kolhapur. 

M/s. Vibgyor Chemicals, Calcutta. 

M/s. Colour Chem, Bombay. 

M/s. Sanghavi Shoe Accessories Pvt. Ltd., Gujarat. 

M/s. Haj i Manzoor Alam Industries Ltd., Kanpur. 

M/s. Peoples 1 Tannery, Calcutta. 

M/s. Zam Zam Tanners, Kanpur. 




